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OOPMHPOBAHHE rHIIOCTA3BI, nOflHYMA H IIOCTAMEHTA 
B CEMH3AHATKE NUPHAR LUTEA ( NYMPHAEACEAE ) 

H RIBES AUREUM ( GROSSULARIACEAE ) 

I. I. SHAMROV. FORMATION OF HYPOSTASE, PODIUM AND POSTAMENT IN THE OVULE 
OF NUPHAR LUTEA ( NYMPHAEACEAE) AND RIBES AUREUM ( GROSSULARIACEAE) 


PfayHeno pa3BHTne h crpoeHHe ceMMawanta h ccmchh y Nuphar luiea « Ribes aureum. CewinawaTOK 
ninepTponHbifi (Nuphar lutea) jih 6 o aHaTponHbiii (Ribes aureum), 6nTerMa.ibHbifi, Kpaccnnyuejui«THbiH, Meso- 
xaaa3anbHUH h t}>y H nKyB«pHbifi. Hyue.uiyc anc£>4>epeHunpoBaH ua anwtajibHyio (2—6-cjiofiHaa napneTanbHa» 
TKaHb), 6a3anbHyio h JiaTepanbHyw o6jiacTH. Bo BpeMa MeraraMeroreHe3a b hcm (JrapMHpyioTca TaKite crieunc))n- 
wecKHe CTpyKTypbi, kbk nocTaMeHT h noanyM. r«nocTa3a B03HHKaeT b ocHOBaHHH Hyuejinyca h BHyrpeHHero 
HHTcryMeHTa b nepiton MeracnoporeHesa. 0«a HMeeT (JjopMy wauiH h npeacTaaneHa 3—5 c/iobmh oerox. 
TOHKOCTeHHbIX ilO OIUIOflOTBOpeHHB. riOCJie OIMOflOTBOpeHHH KJieTOHHbie 060JIOHKH /IHrHHcJlHLIHpyiOTCfl. B SpejTOM 
ceMOHH coxpaHflWTCfl njnocTa3a, nonityM, a y Ribes aureum TaiOKe h nocTaMeHT. 

HacToamee HccnenoBaHHe HBJiaeTca nponojuKeHHeM cepun pa6oT no BbiaBJieHHio 
npHHUHnoB opraHH3aiiHH h ranH3auHH CTpyKTyp ceMH3anaTKa HBeTKOBbix pacTeHHii. 

npe^cTaBHTejiH ceMeiicTB Grossulariaceae h Nymphaeaceae HCCJienoBajiHCb 3M6pno- 
jiorHHecKH h paHee. OflHaKo H3 CTpyKTyp xceHCKofi penpoayxTHBHOH ctjiepbi 6buiH H3yneHbi 
b ochobhom oco6eHHocTH MeracnoporeHe3a, pa3BHraa 3aponbimeBoro Meuixa, 3aponbiiua 
h SHflocnepMa. flaHHbie no pa3BHTHio h CTpoeHHio cexmaHaTKa h ceMeHH 6buiH Henoji- 
HbiMii (Mauritzon, 1933; Dahlgren, 1940; KoMap, 1965; KopnioM, 1968, 1978; BHHTep, 
IlIaMpoB, 1991a, 6; IlIaMpoB, BHHTep, 1991, h up.). B HaH6ojibiueH cTeneHH sto KacaeTca 
TaKiix CTpyKTyp, KaK ranocTa3a, nonnyM h nocTaMeHT, TpaKToBKa KOTopwx no chx nop 
AHCKyTHpyeTca b jiHTepaType. 


MarepHaji h MeTOflbi 

H3 npejicTaBHTejieH ceM. Nymphaeaceae, HBJiaiomHxcH bohhumh pacTeHHHMH (ranpo- 
(JiHTaMH — YpaHOB, 1974), H3yneH bhu Nuphar lutea (L.) Smith (KySbiuixa xcejiTaa). B 
ceM. Grossulariaceae, BKjiKmiomeM MHoroneTHHe KycTapHHKH (mcsocJdhtli — YpaHOB, 
1974), 6bui HCCJienoBaH bhu Ribes aureum Pursch (cMoponHHa 30ji0THCTaa). C6op 
MaTepnana npoH3BonHJiH b TeneHHe 1990—1993 rr.; no nepBOMy BHjiy— b 03. XennnapBe 
(JleHHHrpaflCKaa o6ji.), no BTopoMy BHny — b napxe BoTaHHHecKoro HHCTHTyra 
hm. B. JI. KoMapoBa (BHH) PAH (CaHKT-IleTep6ypr). rio Ribes aureum Hcnojib30BajiH 
TaKxce npenapaTbi, jiio6e3Ho npeflocraBJieHHbie T. A. KoMap. 

3aB83H (JlHKCHpOBaJlH B CMeCH FAA (70%-HbIH 3THJIOBHH CnHpT, JICflHHafl yKCyCHaa 
KHcnoTa, ^opMajiHH b nponoptiHH 100 : 7 : 7). Cpe3bi tojuuhhoh 10—20 mkm oKpaiun- 
bbjih cpyKCHH-cepHHCTofi KHCJioToii no OejibreHy c nonKpacKoii reMaTOKCHJiHHOM no 
SpjiHxy h amiHaHOBbiM chhhm (KaMejiHHa h up., 1992). Hcnonb30BajiH rHCToxHMHHecKHe 
peaKUHH xuia BbiaBjieHHH nojiHcaxapHflOB (LUMK-peaKUHa), TaHHHOB (1 %-h pacTBop 
xjiopHjia TpexBajieHTHoro xcene3a b 0.1 N cojihhoh khcjiotc) h jiHrHHHa (HacbimeHHbiii 
pacTBop (JjnoporJiiouHHa b 20%-h cojmhoh khcjiotc) (flxceHceH, 1965). PncyHKH Bbinoji- 
hhjih Ha MHKpocKone «Ergaval» c noMouibio pncoBajibHoro annapaxa PA-7Y. 
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Pe3yjibTaTbi HccjieiioBaHH« 

Nuphar lutea 

THHeueH— ranorHHHbiH, CHHKapnHUH, coctoht h3 15 —20 iuiouojihcthkob. CeMa- 
3anaTKH MHoroHHCjreHHtie, pasBHBawTca no Been noBepxHOCTH rne3jia, 3a HCKjuoHeHHeM, 
BeHTpajibHoro uiBa. IlnaueHTauHa JiaMHHaubHaa. OopMHpoBaHne npHMopflHa ceMa3auaTKa 
h flHtJxfiepeHUHauHa ero CTpyxiyp 6 mjih noupo6Ho onncaHbi paHee (BHHTep, IIIaMpoB, 
1991a). HanoMHHM xpaTKO, hto npHMopuHii ceMa3auaTKa B03HHKaeT npeHMymecTBeHHo 
3a cneT nepuKjiHHajibHbix fleneHHfi kjictok cyOsnHuepMbi, a Taxxce nepHKjiHHajibHbix h 
aHTHKjiHHajibHbix fleneHHH mieTOK 3—4-ro cnoeB ruraueHTbi. B ccfiopMHpoBaHHOM cocto- 
bhhh oh coctoht H3 snHuepMbi, cyOsnimepMbi h 2—3 HHjKejiexcaiuHX cnoeB kjictok 
( pHc. 1, 1 ). B flajibHeiluieM H3 kjictok snHuepMajibHoro cjioa (JiopMHpyeTca annuepMa 
Hyuejuiyca, xajiasbi h cJjyHHKynyca h o6a HHTeryMeHTa; H3 kjictok cyOanHuepMbi — 
apxecnopHH, napHerajibHaa mcaHb, TaKxe JiaTepajibHaa o6jiacTb Hyuejuiyca h HapyxcHaa 
o6jiacTb xajia3bi h cjDyHHKynyca; H3 kjictok HHxcejiexamHx cjiocb — 6a3anbHaa o6jiacTb 
Hyuejuiyca h BHyTpeHHaa o6jiacTb xajia3bi h cJjyHHKynyca (puc. 1,2, 3). CcJjopMHpoBaHHbiii 
ceMH3aHaTOK — ninepTponHbiH, KpaccHHyuejuiaTHbiH, 6HTerMajibHbiii, Me3oxajia3ajibHbifi 
H (JjyHHKyjiapHbiH (pnc. 2, 1 ). 

Hyuenjiyc. B Hyueruiyce TonorpacJjHHecKH BbwejiaioTCH anHKajibHaa, 6a3ajibHaa h 
J iaTepajibHaa o6jiacTH. AnHKajibHaa o6jiacTb Hyuejuiyca npeucTaBJieHa 3—5 -cjiohhoh 
napneTajibHOH TKaHbio (pnc. 1, 4 ). Co CTaHHH 1-ajepHoro 3apoubiiueBoro Meuixa HaHHHa- 
eTca pa3pyuieHHe ee BHyrpeHHHX kjictok h Haji pa3BHBaioiHHMca 3apoubimeBbiM mciukom, 
a no3jiHee 3apoubiiueM coxpaHaioTca Jinuib 1—2 cjioh kjictok (pnc. 1, 5; 2, 2; 3, 4 ). K 
CTajiHH rno6yjiapHoro 3apoflbiuia c 3M6pHouepMoii kjictkh napneTajibHOH tkbhh nouBep- 
raioTca nojiHoii uecTpyxuHH (pnc. 4, 2). 

C HanajioM Meiio3a 3a chct nepHKJiHHajibHbix nejieHHH kjictok snnflepMbi Hyuejuiyca 
(JjopMHpyeTca 2—5-cjiohhmh HyuejuiapHbiH Kojin auoK, kjictkh KOToporo pacnojiaraioTca 
npaBHJibHbiMH paflaMH (pnc. 1, 4 , 5). B nepnou paHHero 3M6pnoreHe3a, nocjie Toro KaK 
npoH3ofifleT nojiHoe pa3pymeHHe kjictok napHcrajibHOH tkbhh, kjictkh HyuejuiapHoro 
KOJinaHKa, npimeraiomHe k 3apoubiiuy, TaKxe nouBepraiOTca uecTpyKUHH (pnc. 4, 2). 
OcTajibHaa nacTb HyuejuiapHoro KOJinauxa npeo6pa3yeTca b 3nncTa3y, KOTopaa coxpaua- 
eTca b 3pejioM ccmchh. B uempajibHOH h nepncJjepHHecKHX uacrax snncTasa coctoht H3 
2—3 cjioeB kjictok, a b JiaTepajibHoii uacra — H3 4—5. HapyacHbie TaHreHUHajibHbie h 
nacTHHHO paanajibHbie ctchkh kjictok HapyxHoro cjioh 3nncTa3bi jiurHHCJjHUHpoBaHbi 
(pnc. 5, 2). 

JiaTepajibHaa o6jiacTb Hyuejuiyca oTHocHTejibHo MaccHBHaa (8—9 cjiocb kjictok). 
Ea3ajibHaa o6jiacTb b BHue kojiohkh, o6pa30BaHHaa 3—5 pauaMH kjictok, npeuCTaBJiaer 
co6oh oceByio uacTb Hyuejuiyca. 3a cueT ueaTejibHocTH kjictok sthx o6jiacTeii Hyuejuiyca 
(JiopMHpyiOTca nocTaMeHT h nounyM. 

KaK y*e 6buio otmchcho paHee (BHHTep, IIIaMpoB, 1991a), non c}5opMHpyiomHMca 
MeracnopouHTOM b npouojibHOM HanpaBJieHHH BbwejiaioTca CHauajia ouhh, a 3aTeM 3 paua 
rycT0iuia3MeHHbix kjictok (pnc. 1, 3 ). BepxHHe kjictkh sthx paflOB oxBaTbiBaiOT npHMepHO 
1/3 MeracnopouHTa, a 3aTeM 3apoflbiuieBoro MeuiKa (hx 6a3ajibHyio uacTb). Bo BpeMa 
auepHbix uejieHHH b 3apoubiuieBOM MeuiKe HHTeHCHBHbie nepHKjiHHajibHbie h aHTHKJin- 
HajibHbie uejieHHa kjictok pauoB npHBOjiaT KaK k yBejiHueHHio HHCJia pauoB uo 4—5, TaK 
h k yBejiHHeHHio pa3MepoB Hyuejuiyca b BbicoTy uo 20—22 cjiocb kjictok (pnc. 1, 5). 
Eojibiuaa uacTb sthx cjiocb TpaHCcJjopMHpyeTca b nocTaMeHT, a 2— 3 cjioa kjictok b 
ochobbhhh Hyuejuiyca — b ueHTpajibHyio uacTb nouuyMa. 

OflHOBpeMeHHo c uejieHHHMH b 6a3ajibHOH o6jiacTH Hyuejuiyca HauHHaiOTca nepHKJiH- 
HajibHbie uejieHHa kjictok b cyOsnunepMajibHOM cjioe JiaTepajibHoii o6jiacTH Hyuejuiyca, 
npHBOuaiUHe k HHHunauHH JiaTepajibHoii uacra nounyMa. 3th uejieHHa npHypoueHbi 
rjiaBHbiM o6pa30M k hhjkhch TpeTH Hyuejuiyca. B kohchhom HTore, b pe3yjibTaTe tskhx 
uejieHHH b xajia3ajibHoii 30He Hyuejuiyca (JiopMHpyiOTca 2 cneuncJJHHecKHe crpyKTypbi: 
nocTaMeHT h nounyM 6oKanoBHflHoii (JjopMbi (pnc. 1, 5; 2, 3 ). 


4 





H nm 



Phc. I. Pa3BHTHe h cTpoeHHe ceMJi3aqaTKa y Nuphar lutea. 

1,2 — 4>opMHpoBaHMe npHMopxiHa ceMjmnaTica h flH^x^epeHUHamiii b hcm apxccnopnanbHOH icneTKH, HHHitnaneH rnnocTa3bi h 
BH yrpeHHcro HHTeryMeirra; 3 — ceMManaToic c MeracnopouHTOM nepec Me«03OM, <|)0pMHp0BaHHe pauiHHHbix cTpyioyp; 4 — 
Hyuenjiyc ceMjraa^anca na ct&qhh TeTpaau Meracnop; J — ceMfl3a*iaT0K bo BpeMs o6pa30Bamui 4-*aepHoro lapoflbimeBoro Memica, 
HHtJxfjepeHUHaqH* nocTaMeHTa h noflwyMa h wara/io aereHepaiiHH BKyrpcHHHX CJioeB napHeTaJibHOH TKaHH. eu — BHyrpeHHHH 
HHTcryMeHT, z — ranocTasa, uz — hhhuu«uih nmocrasu, n — Hyuejmyc, hu — napyxHUH HirreryMeHT, hk — HyiienJispHbiH 
KOJinaqoK, opK — oceBoii pjm uieTox, nd — noflHyM, npn — npoBoasujHH nynoK, npm — npoKaM6nanbHbiH rax, nc — 
nocTaweHT, nm — napHeTajibHa* TxaHb, ip — (fiyHHKynyc, x — xajia3a. MacuiTaCnaa JiHHeiiKa: 1,2, 4 — 0.03 mm: 3 — 0.1 mm ; 

J — 0.02 MM. 

riocTaMeHT o6pa30BaH KJiericaMH, BbrraHyrbiMH Buoub npoflOJibHoii och Hyueiuiyca. 
KneTKH HMeioT nnoTHyio UHToruia3My. Yxce b nepHOflbi (JiopMHpoBaHHH h co3peBaHHa 
3apoflbimeBoro Memica, Korua npoHCxonHT cmibHbifi pocT 3apcmbiuieBoro MeuiKa b wiHHy 
h nocjieflHHH flocTHraeT cepeuHHbi Hyueiuiyca, HauHHaeTca pa3pyuieHHe kjictok nocTaMeH- 
ra. riepBbiMH nouBepraioTca uecTpyxuHH kjictkh nocTaMeHTa, rpaHHuaiuHe c xana3aubHbiM 
kohuom 3apoflbiuieBoro Meuixa, KOTopbiii, BepoaTHo, cJiyHKUHOHHpyeT icaic raycTopHii 


5 


Phc. 2. CeM83aqaTOK Nuphar lutea nepea on/ioaoTBopeHH- 
eM. 

1—3 — Haqajio flecTpyxuHH BepxHHx icneTOK nocTaMeHTa. Oc- 
TajibHbie o6o3HaqeHHa Te *e, hto h he pHC. I. MacuiraOHaji jih- 
HefiKa: 1 — 0,3 mm; 2, 3 — 0.1 mm. 


(pnc. 2, 5). Ha 3Ty oco6eHHocTb yKa3biBajiH h 
paHee (EaTbirnHa n up., 1980). flecTpyKuna 
ycHJiHBaeTCH nocne onuouoTBopeHHa, Korua 
cpopMHpyeTca sHuocnepMaubHbiii raycTopnn 
(pnc. 3, 5). KneTKH nocTaMeHTa nojiHocTbio 
pa3pyuiaiOTCH k CTaunn rno6yuapHoro 3apouw- 
uia, nocue Hero raycTopHH npHxounT b KOHTaKT 
c HHacejieacamHMH KueTKaMH qeHTpaubHon 
nacTH nounyMa (pnc. 4, 4 ). 

IloflHyM b c(J)opMHpoBaHHOM ceMa3anaTKe 
npeflCTaaneH 2—6 caoaMH TaOunTHaTbix kjictok 
b jiaTepaabHofi nacra h 8—10 caoaMH H3onna- 
MeTpHHeCKHX KJieTOK B UeHTpSUbHOH HaCTH. 
Kjtctkh xapaKTepH3yiOTca fiuothoh unTonua3- 
Mofi. BepxHaa ipaHHua nounyMa HaxounTca Ha 
ypoBHe xana3ajibHoro Konqa 3apoubiuieBoro 
Meuixa (pnc. 2, 3 ). nocjie onuouoTBopeHHa yBe- 
jiHHHBaeTca TOJimHHa nouHyMa, a ero Bepxnaa 
ipaHHua 0Ka3biBaeTca Bbiuie ariHKajibHoro KOHua 
3HflocnepMajibHoro raycTopna BcneucTBne pa3py- 
memra nocneflHHM nocTaMeHTa. Ha ctuiihh 2—4- 
KjieTOHHoro npo3M6pHo b jiaTepajibHofi o6uacrn 
Hyuejuiyca xax nponouxceHne nounyMa un<|xf)e- 
peHqHpyiOTca 2—3 caoa y3KHx kjictok, uoxoua- 
uuhx no KJieTOK napneTaubHon TKaHH. H, tbkhm 
o0pa3OM b Hyueimyce (jwpMnpyerca oco6aa «nepnt}}epHHecKaa npoBouamaa CHCTeMa», 
CBH3aHHaa nepe3 rnnocrasy c npoBoaaiuHM nynKOM ceMasananca (pnc. 3, 4 , 5 ). 

CueuyeT nounepKHyTb, hto b Hyueimyce uo onuouoTBopeHHa Ha6uiouaeTca aKKyMyua- 
UHa KpaxMaua, npn stom oh He o6HapyacHBaeTca b nocTaMeHTe h nounyMe. B sthx 
cTpyKTypax nouncaxapnubi BbiaBuaiarca b (})opMe uckctphhob. riocue ormoaoTBopeHHa 
Mejiioie KpaxMaubHbie 3epHa noaBuaiOTca b nounyMe h y3KHX KueTKax uaTepaubHon 
o6uacra Hyuejmyca. B ocTaubHbix KueTKax uaTepaubHon oduacTn Hyuejuiyca HaKaruiHBa- 
iotch KpynHbie cuoxHbie KpaxMaubHbie 3epHa, b pe3yubTaTe Hero nocTeneHHo cpopMnpy- 
eTca nepHcnepM ceMeHH (pnc. 5, 1 , 4 ). 

B nounyMe KpaxMaubHbie 3epHa aKKyMyunpyioTca CHanaua b qeHTpaubHon nacrn 
(pnc. 3, 5). K cTaunn ruo6ynapHoro 3apoubiuia ohh noaBJiaioTca n b ocTaubHbix KueTKax 
nounyMa (pnc. 4, 5). OunoBpeMeHHo c sthm H3 3—5 cuoeB kuctok qeHTpaubHon nacTH 
nounyMa ncne3aeT KpaxMau, b BaKyojiax kuctok HannHaioT HaKanunBaTbca TaHHHbi, a b 
KueTOHHux cTeHKax — unranH (pnc. 4, 4 ). no Mepe co3peBaHna ceMeHH 6oubuiaa nacTb 
KueTOK nounyMa b ocHOBaHnn Hyueuuyca 3anouHaeTca TaHHHaMn, a nx ctchkh craHOBaTca 
cnubHo unrHHcJjHunpoBaHHbiMH. OuHaKO 3—4 cuoa kuctok nounyMa b6uh3h SHUOcnep- 
MaubHoro raycTopna n 2—6 cuoeB kuctok b uaTepaubHoii Haem nounyMa ocraiOTca 
TOHKocTeHHbiMn (pnc. 5, 3 ). ToHKocTeHHbiMH ocTaioTCfl h y3KHe kuctkh Hyueuuyca B 
cpeuHen (2—3 cuoa) n MHKponnuapHon (3—4 cuoa) nacTax 3peuoro ceMeHH. B sthx 
Kuencax oOHapyacHBaerca He6oubuioe kouhhcctbo Meuicnx KpaxMaubHbix 3epeH; hckoto- 
pwe H3 KueTOK 2-HuepHbie. 

HHTeryMeHT. CeMa3auaTOK y Nuphar lutea — 6nTerMaubHbin, MHKponnue ccjiop- 
MnposaHO BHyrpeHHHM HHTeryMeHTOM (pnc. 2, 1 ). BHyTpeHHnn HHTeryMeHT 2-cuonHbin 
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b cpeziHefi nacTH h 2—3-cjiohhi>ih b 6a3anbHOH nacTH. B ero anHKajibHOH nacra 3a chct 
nepHKjiHHaiibHbix fleneHHH kjictok BHyTpeHHeH snnflepMbi cpopMHpyeTca 3—4-cjiofiHbifi 
onepKynyM (pnc. 2, 2). riocjie oruiojioTBopeHHH hhcjio cjioeB kjictok onepKyjiyMa yBejiH- 
HHBacTca flo 5—6 (pwc. 3, 4). Co CTajiHH rno6yjiapHoro 3apoflbiuia ctchkh hckotophx 
KJ ieTOK b BepxHeii nacTH onepKyjiyMa, a Taxace HapyxHtie TaHreHUHajibHbie h h3cthhho 
pajiHajibHbie ctchkh kjictok BHyrpeHHeH annnepMU BHyTpeHHero HHTeryMeHTa HanwHaioT 

JlHTHHCjDHHHpOBaTbCa. HapyXHblH HHTeryMCHT 3-4-CJIOHHbIH H JIHUIb B OCHOB3HHH OH 

npejiCTaBJieH 5—6 cjiohmh kjictok (pwc. 2, 2, 3 ). Kjictkh HapyacHOH snHAepMbi BHyTpeH¬ 
Hero HHTeryMeHTa, BHyTpeHHeH snaaepMbi h napeHXHMbi HapyacHoro HHTeryMeHTa, ocra- 
Baacb TOHKOCTeHHbiMH, nocTeneHHo BbiTarHBaioTca Bnojib pa3BHBaiomerocH ccmchh. Ha- 
npoTHB, ctchkh KjieTOK HapyxHOH anaaepMbi HapyacHoro HHTeryMeHTa, oco6chho Hapyac- 
Hue TaHreHUHajibHbie, HanHHaioT yrojimaTbca (pnc. 2, 2). B 3penoM ceMeHH kjictkh 
H apyacHoir animepMbi BHyrpeHHero HHTeryMeHTa cruibHo cacaTbi h jihuichm couepacHMoro, 
Toraa KaK kjictkh BHyTpeHHeH snmepMbi BHyTpeHHero HHTeryMeHTa, HapyxHOH ammepMbi 
HapyacHoro HHTeryMeHTa h 6ojibuiHHCTBo kjictok onepKyjiyMa jiHrHHCpHUHpoBaHbi. B 
6a3anbHoii nac™ HapyacHoro HHTeryMeHTa kjictkh BHyTpeHHeH animepMbi noflBepraiOTca 
uecTpyKUHH. H, tbkhm o6pa30M, ceMeHHaa Koacypa y N. lutea o6pa30BaHa 5—7 cjiohmh 
K jieTOK: 3K30TecTa, 2—4-cjioHHaa Me30TecTa, HeperyjiapHaa arwoTecTa h srmoTerMeH 
(pnc. 5, 2, 3). 

Xajia3a cocraBJiaer MeHbiuyio nacrb ceMH3aHanca h ccmchh no cpaBHeHHio c 
HyuejuiycoM h HHTeryMeHTaMH h MoaceT 6biTb oxapaKTepH30BaHa KaK Me30xana3a (IIIaM- 
poB, 1997). OHa coctoht H3 10—15 cjioeB (pnc. 2, 3 ). B 3penoM ccmchh ee kjictkh 
oco6eHHo b HapyacHoii o6jiacTH cTaHOBHTca noBojibHO KpyniibiMH, ho ocTaioTca tohkoc- 
TeHHblMH (pHC. 5, 3 ). 

riorpaHHHHOH TKaHbio, AHiJxJiepeHUHpyioiueHca Meamy HyuejuiycoM, HHTeryMeHTaMH, 
xana30H h (JiyHHKyjiycoM, hbjihctch rnnocTa3a. Ha nepBbix CTaanax pa3BHTHa (bo BpeMH 
MeracnoporeHe3a) OHa HMeeT bha 

flHCKa H COCTOHT H3 OflHOrO CJIOH 
H30AHaMeTpHHecKHx rycTonjia3- 
MeHHblX KJieTOK (pnc. 1, 3 ). B 
flajibHefirueM nmocTa3a CTaHOBHTca 
CHanana 2-cjiohhoh (pnc. 1, 5), a 
3aTeM 3—4 -cjiohhoh (pnc. 2, 3 ), 
npn 3 tom ee kjictkh BbiTanreaiOTca 
nepnerwHKyjiapHo npoAonbHoii och 
ceMH3anaTKa. B nepnon paHHero 
3M6pHoreHe3a nponcxoAHT yBenn- 
HeHHe pa3MepoB kjictok nmocTa- 
3bi, OHa KaK 6bi npHnoflHHMaeTca, 
npHHHMaa (JiopMy iuiockoh nauiH. 

B 6ojibiueH nacTH ee tohkoctch- 
hmx KjieTOK oTKjiaabiBaeTca Kpax- 


Phc. 3. OopMHpyiomeeca ceMS Nuptiar 
lutea b nepHOA pannero 3n6pnoreHe3a. 

1 — 2-KJieTOqHbifi np03M6pno; 2 — 4-microqHWH 
npo3M6pHo (b micTKax KpaxMart); i— 5 — ceMa Ha 
cTaaHH 4-KJicTOHHoro npo3M6pHo UK^epeHUHa- 
QIU «y3KHX UieTOK» B JiaTepaHBHOH £>6JiaCTH Hy- 
uc^iyca, oxnoxeHHe KpaxMajia b ueHTpajibHofi 
nacTH noflnyMa h 6ojn»niHHCTBe kjictok nmocnGw. 
B ueHTpaiifeHofi qacra ranocTasu nponcxonHT jiht- 
HH(}jHKamia kjictohhlix o6o;ioqeK h HaKomieHHe 
TaHHHOB). ytai — y3K«e kjictkh Hyuejuiyca. Oc- 
TanLHue o6o3HaqeHHa re xe, hto h na pec. 1. 
MacmTaCHaa jiHHefiKa: 1, 2 — 0.02 mm; 3 — 
0.3 mm; 4 , 5 — 0.1 mm. 
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Phc. 4. CeMfl Nuphar lutea Ha ctejzhh mo6y;isp- 
Horo 3apo^i>iuia. 

1—4 — nocTaMeHT nonra nojiHOCTtio pa^pynimics, mieT- 
kh ranocnGN h ueHTpajibHOH sacra noflHyMa 3anojiHewu 
TaHHaaMH; 5 — coaepxaHHc KpaxMana b Knencax JiaTe- 
pajibUoH *iacTH noanyMa h uieTicax Hyuen/iyca, npe* 
o6pa3yioiHHxc5i s nepwcnepM. on — onepicyjiyM, nep — 
nepHcnepM, 3Hd — anaocnepM. OcTa/ibHtie o6o3Hase- 
hhs Te xe, hto h Ha pwc. 1. Macorra6Haji JiMHeiuca: / — 
0.3 mm; 2. 4 — 0.1 mm; 3. 5 — 0.02 mm. 


Man, Toraa k&k b HeKOTopbix KneTKax ueHTpanbHofi o6nacTH nmocTa3bi Hapany c 
KpaxManoM aKKyMynHpyiOTca TaHHHbi, a ofaonoHKH sthx KneroK CTaHOBXTca nwraHCpHUH- 
poBaHHbiMH (pwc. 3, 5). K cTanHH rno6ynapHoro 3aponbima (phc. 4, 4) Bee KneTKH 
nmocTa3bi nHrHHCpHiiHpoBaHbi h 3anonHeHbi TaHHaaMH. B TaKOM coctohhhh ranocTa3a 
coxpaHaeTca b 3penoM ccmchh (phc. 5, 3). 

ripoBonamaa c h c t e m a ccJropMHpoBaHHoro ceMa3anaTKa h pa3BHBaiomeroca ce- 
MeHH npencTaaneHa npocTbiM nynKOM c KonbnaTbiMH TpaxeaaaMH, kotopmh npoxoflHT no 
cpyHHKynycy h xana3e h 3aKaHHHBaeTca y ocHOBaHna HapyxHoro HHTeryMeHTa (pnc. 2, 3; 
3, 5; 4, 4 ; 5, 3). B KneTKax, OKpyacaioiiiHX npoBonamnn nynoK, BbiaBnaeTca KpaxMan. 

YKaxceM Ha HeKOTopwe oco6chhocth sm6pho- h 3H,aocnepMoreHe3a y N. lutea. 
fleneHHe b 3HroTe npoHcxoflHT HaxnoHHo orHocHTenbHo npononbHofi och ceMH3anaTKa. 
H 3 B03HHKHJHX KneTOK 6onee KpynHofi aBjiaeTca 6a3anbHaa (cb) (phc. 3, 1). 3aTeM b 
anHKanbHOH Knerxe (ca) neperopomca 3aicnaabiBaeTca Taxxe HaKnoHHo no othouichhio k 
npoflonbHon och ceMa3aHamca, ho oTHocnTenbHo och pa3BHBaiomeroca npo3M6pno OHa 
pacnonaraeTca non npaMbiM yrnoM k npenbinymeii neperopoflKe. B KneTKe cb neperopowca 
opHeHTHpoBaHa HaxnoHHo no othouichhio k nponoubHofi och npo3M6pHo h nonepenHo 
OTHocnTenbHo nponoubHOH och ceMa3anaTKa. Bo3HHKaeT TeTpaaa KneTOK, b Kaamoii H3 
KOTOpbix HaKannHBaioTca MenKHe KpaxManbHbie 3epHa. B nepnon o6pa30BaHHH 2- h 





1 — o6mnii bha: A — neHTpanbHaa qacn. noaHyMa (icneTKH c jiHrHH$HUHpoBaHHbiMH oCcmoqKaMH, 3anojiHeHHbie TaHHHaMH), 
B — JiaTepaJibHaa qacTb noAHyMa c TOHKOCTeHHUMH KJieTKaMH, B — y3KHe joiencH b JiaTepa^bHOH nacTH Hyue^Jiyca, He 
OTHOcamHeca k nepHcnepwy; 2, 3 — MHKponiuiapHaji (2) h xana3a;ibnaji (5) qac-ra ceMeiiH' 4 — kjictkh nepwcnepMa. an — 
3HHCTa3a. OcTanbHbie o6o3HaqeHHji Te xe, hto h Ha pwc. 1—4. Macurra6Haa JiHHeuKa: 1 — 0.2 mm; 2,3 — 0.1 mm; 4 — 0.02 mm. 


4-KjieTOHHoro npo3M6pwo cTeHKa 6a3aj7tHofi kjictkh, o6paiqeHHaa k napweTajibHOH TKaHH, 
CHJibHo yTOJimeHa 3a chct BemectB nojiHcaxapaiiHOH npHpoqbi (pwc. 3, 1 , 2 ). B qajibHefi- 
uieM Mbi CMoniH Ha6jiioflaTb rno6yjiapHbiH 3apoflbiui c AHCptJiepeHqHpoBaHHOH 3M6pHoqep- 
MOH (pHC. 4, 3 ) H 3apOflbIUI B 3pejlOM CCMCHH, XOpOUJO JIHCjjCjjepeHLlHpOBaHH bill Ha 2 
ceMJmojiH, snHKOTHJib, rHnoKOTHJib h aneKC KopHH (pwc. 5, 2). Hto KacaeTca 3HjjocnepMa, 
to oh pa3BHBaeTca no qejuiiojiapHOMy THny h xapaKTeprayeTca HanHHHeM ojjHOKjieTOHHoro 
1-aqepHoro xajia3ajibHoro raycTopwa (pwc. 3, 3 —5; 4, 1 , 2 , 4 ). 3HflocnepM 3BHHMacT 
OTHocHTeabHO He6ojibiuoH o6beM 3pejioro ceMeHH (pwc. 5, 1) h b ero KneTKax HaKaruiH- 
BaioTca MejiKHC KpaxMajibHbie 3epHa. 

Ribes aureum 

y R. aureum, KaK h qpyrax npeflCTaBHTejien ceM. Grossulariaceae, rHHeqefi napaxap- 
nHbiH, coctoht H3 2 ruioflOJiHCTHKOB. 3aBH3b HHJKHaa, oflHorHe3jiHaa, njiaqeHTaqHa 
napweTajibHaa. 

Pa3BHTHe ceMa3anaTKa y bhaob ceM. Grossulariaceae 6bmo H3yneHO qo chx nop 
HeqocTaTOHHO. PaHHHe CTaqHH ero 4 JO P MH P OBaHHa HCCJieqoBajiHCb y Ribes nigrum 
(Warming, 1878; KoMap, 1965; KopqioM, 1968, 1978). no qaHHbiM E. JI. KopqjOM (1968, 
1978), npHMopqHH ceMa3anaTKa R. nigrum B03HHKaeT Ha njiaqeHTe 3a cneT aHTHKjiHHajib- 
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Phc. 6. Pa3BHTHe h CTpoeHHe ceMjnaHaTica h ccmchh y Ribes aureum. 

1, 2 — <Jx>pMHpOBaHHe npHMOpjiMS ceMJiM^aTKa; 3—5 — jiHi}x|)epeHUHauH« CTpyxiyp ceMjna^aTxa; 6. 7 — ceMjnanaTOK m 
CTaflRH 2-aaepHoro 3aponbimeBoro MemKa (na^ano nereHCpaaBB loreroK b jiaTepanbuofi o(5/iacTH nyuejutyca, 4>opMnpoBaHBe 
nocTaMeHTa b noaHyvfa, na*ja^o o6pa30BaHHH apmuiyca); 8, 9 — ceM5na*iaTOK nepea oiuioaoTBopeHHeM; 10—12 — ccmji Ha 
CTajiHH mo6yjisipHoro 3apoaunia (bhuhu nocTaMeHT, a xaiexe noasiyM h rnnocTa3a ;iuieTKH c JinrHHcJjHCBpoBaHHbiMB oOono^KaMH); 
kjictkh noiiHyMa, rHnocTa3bi, HapyxHoii 3nHaepMti napyacHoro BHTeryMeHTa b BHyrpen bch amtaepMbi BHyrpeHHero BHTeryMeHTa 
3anojiH»ioTCJi TaHHBaMB); 13 — 3peaoe ccms. a — apxecnopBaabHaa mienca, u6oh — HHBBBajiB 6a3anbHoft ofoacTH Hynejinyca; 
mu — HHHunajiB BHyrpeBHero BHTeryMeHTa, ujioh — HHHunajiH JiaTepa^tHOH o&nacTH Hyuennyca, uhu — nHnuna;in HapyxHoro 
BHTeryMeHTa, m — MeracnopouHT, rue — napueHTanbBas icneTKa, ck — cnoporcHHaa KJieTKa, $ — cJjyHBKynyc. OcTaJibBwe 
o6o3HaneHH» Te xe, hto h na pHc. 1—5. Macurra6Ha5i jiHHefiKa. 1 —5. 7, 9. 12 — 0.03 mm; 6, 8 . 10 — 0.1 mm; 11 — 0.05 mm; 

13 — 0.3 mm. 

Hbix fleneHHH kjictok ammepMajibHoro h cybamuiepMajibHoro cjiocb, nepHKJiHHajibHbix h 
aHTHKJiHHHJibHbix flejieHHH kjictok rjiybxcejiexcaiuHX cjiocb (Ribes-ran MeracnopaHraa). 

IlpoBefleHHOe hhmh HccjrejiOBaHHe noKa3ajio, hto b MecTe tjjopMHpoBEHHa npHMopuHa 
ceMa3anaTKa b cy63mmepManbHOM cjioe njraueHTbi Bbiaenacrca ipyfma rycTonjia3MeHHbix 
KJieTox, KOTopbie aenHTcs cHanana aHTHKJiHHajibHO. Ho nocTeneHHO kjictkh cybamwep- 
ManbHOro, a Taicxe 3—4 HHXcejioicamHX cnoeB njraueHTbi HESHHaiOT uejiHTbca nepuKJiH- 
HanbHO (puc. 6, 1 ). HapyxHbie npou3BOUHbie kjictkh cybanunepMajibHoro cjioa njiaueHTbi 
3aTeM uenaTca npeHMymecTBeHHO aHTHKJiHHajibHO, a ero BHyrpeHHHe np0H3B0UHbie h 
B03HHKuiHe KJieTKH HHxcejiexcauiHx cnoeB njiaueHTbi — npCHMyiuccTBeHHO nepHKJiHHanb- 
ho (pnc. 6, 2). OuHa H3 ueHTpajibHbix kjictok HapyxHbix npoH3BOflHbix cybamuiepMajib- 
Horo cjioa njiaueHTbi UHiJxJjepeHUHpyeTca b apxecnopHaubHyio KJicncy. nocTeneHHO 
tJropMHpyeTca npHMop«nir ceMa3a*iaTKa, cocToaiuHii H3 anunepMbi, cyGannjiepMbi h 3 
npouojibHbix pauoB kjictok non apxecnopHajibHoii kjictkoh (puc. 6, 5). 




ApxecnopHajibHaa KJienca aeaHTCH nepHKJiHHajibHO Ha cnoporeHHyio h napneTaabHyio 
KjieTKH. OflHOBpeMeHHO c 3thm npoHexoflHT antjKjiepeHUHauHH BHyrpeHHero HHTeiyvieHTa 
H3 KjieTOK anuflepMbi, o6oco6aeHHe HHHUHaaeH aarepaabHOH o6jiac™ Hyuejuiyca H3 
KJieTOK cy6anHaepMbi, a Taxxce HHHUHaaeii 6a3aabHoii o6aacTH Hyueaayca, Taxceii npo- 
KaM6najibHbix kjictok xajia3bi, tjjyHHKyayca h ueHTpanbHbix kjictok rHnocTa3bi H3 kjictok 
nponojibHbix paflOB (pHC. 6, 4 ). Ilocjie cJjopMHpoBaHHa 2 napHeTajibHbix khctok h 
npeo6pa30BaHH» cnoporeHHOH KaeTKH b MeracnopouHT aniJxJiepeHUHpyioTCH HapyxcHbifi 
HHTeiyMeHT H3 KjieTOK anmnepMbi h aaTepanbHbie kjictkh rnnocTa3bi H3 kjictok cySoriH- 
aepMbi (pHc. 6, 5). 

Hyueaayc. CeMH3anaTOK y R. aureum aHaTponHbm (pwc. 6, 6, 8), KpaccHHyuejuiHT- 
Hbiii. B Hyuejuiyce TonoipatJiHHecKH BbiaeaHioTCH 3 o6nacTHt annKaribHaa, 6a3anbHaa h 
jiaTepajibHaa. AnHKajibHaa o6aacn> o6pa30BaHa napHeTaabHoii TKaHbio, cocToamefi H3 3 
cnoeB b BHfle 2 paaoB kjictok (pwc. 6, 7). IlapHeTajibHafl TKaHb cymecTByeT HenpoaoaxcH- 
TenbHoe BpeMa h non™ nojiHOCTbio pa3pyinaeTc« k crrajiHH 3pejioro 3apoabiuieBoro MeuiKa. 
K aTOMy BpeMeHH mieTKH ammepMbi Hyueaayca Haa napHeraabHoii TKaHbio cTaHOBHTca 
pajiHajibHO BbiTaHyTbiMH (pnc. 6, 9 ). 

Ba3ajibHaa o6jiacib Hyuejuiyca o6pa30BaHa CHanana 3 panaMH kjictok, pacnoaoxceHHbix 
b 1 cjioh non MeracnopouuTOM (puc. 6, 5). B uajibHefimeM kjictkh aKTHBHO uejiaTca h Ha 
HanajibHbix CTajiHax pa3BHTna 3apoflbimeBoro MeuiKa hhcho cjiocb yBejiHHHBaeTca ao 7—8 
(pHC. 6, 7). B6jibuiaa uacTb cjiocb 6a3aabHoii o6jiac™ Hyuejuiyca (5—6 cjiocb), coctohuihx 
H 3 BbiTaHyrbix kjictok HenocpeacTBeHHO noa 3apojibiuieBbiM mcuikom, npeo6pa3yeTCH b 
nocTaMeHT, a 2 hhxchhx cjioh H3 H30BH3MeTpHHecKHX kjictok — b ueHTpajibHyio nacTb 
noauyMa (pHC. 6, 7). Kjictkh nocTaMeHTa h aaaee hhtchchbho uejiaTca b pa3JiHHHbix 
HanpaBJiCHHHX, b pe3yjibTaTe Hero b ochob3hhh 3pejioro 3apoubiuieBoro MeuiKa (JxjpMHpy- 
ctch 7-cjiOHHaa KOJiOHKa b bhac 4 —5 npoaonbHbix paaoB (pHC. 6, 9 ). Ilocjie oiuiouotbo- 
peHHH (pnc. 6, 10 — 12 ) oco6eHHO Koraa (JxjpMHpyeTca anaocnepM h ero xajia3ajibHaa 
o6jiacTb HEHHHaeT tjjyHKUHOHHpoBaTb b KanecTBe raycTopHH, BOKpyr nocraMeHTa npoHc- 
xojiht aKTHBHbie npoueccbi pa3pyiueHHH kjictok aarepaabHOH o6jiacTH Hyuejuiyca. Heno- 
cpeucTBeHHO b nocTaMeHTe Taroce OTMenaeTca aecipyKUHH coaepxcHMOro ero kjictok, a 
KJieTOHHbie CTeHKH H3HHH3I0T yTOJIIUaTbCH (pHC. 6, 12 ). B SpeJIOM CeMeHH nOCTEMCHT 
coxpaHaeTca (puc. 6, 13 ). 

JlaTepanbHaa o6jiacTb Hyuejuiyca npeacraBaeHa CHanana 2—3 cjiohmh kjictok (puc. 6, 
5), k Hanajiy pa3BHTHH 3apoabimeBoro MeuiKa OHa ctehobhtch 6 —7-cjiohhoh. Ha cteahh 

2- auepHoro 3apoabimeBOro MeuiKa 3 BHyrpeHHHX cjioh ee kjictok, conpuKacaioiUHecH c 
3apoubiiueBbiM MeuiKOM, HEHHHaioT pa3pymaTbCH. OuHOBpeMeHHO c 3 thm b cyfianuflepMajib- 
hom cjioe jiaTepajibHOii o6jiacTH xajia3ajibHoii 30 hm Hyuejuiyca npoHCxojWT nepHKJiHHanbHbie 
UcneHHH, HHHUHHpyiomHe o6pa30BaHHe JiaTepajibHOii Hacra 6oKaaoBHaHoro nounyMa (puc. 6, 
7). B c$opMHpoBaHHOM ceMH3aHETKe nojiHyM o6pa30BaH 3—6 cjiohmh TaSaHTnaTbix lycro- 
iuia3MeHHbix kjictok. Ero BepxHaa ipaHMia hexohhtch Ha ypoBHe aHTHnofl. Kjictkh jiaTe- 
panbHoii o6aacTH Hyuejuiyca BOKpyr 3aponbiuieBoro MeuiKa npoaoaxcaior pa3pyuiaTbca. 
Ilpouecc pa3pyuieHHH oxBarbrnaeT h HHXceaexcaiUHe kjictkh BOKpyr noanyMa (pnc. 6, 9 ). 
riocne onjioaoTBopeHHH nonnyM npHHHMaeT HaiueBHflHyio (JxipMy, ero BepxHaa nacTb, 
npeflcraBneHHaH TOHKOcreHHbiMH mieTKEMH, TEKiKe pa3pyuiaeTca. 06 ojiohkh kjictok hhxchch 
hecth nojmyMa, cocToauieii H3 4 —5 caoeB, ctehobhtch yrojimeHHbiMH (pnc. 6, 12 ). B hhx 
HEKaiUIHBaiOTCH TEHHHbl, H OHH COXpaHHIOTCH B 3pejlOM CeMeHH (pHC. 6, 13 ). 

HHTeryMeHT. CeMH3anaTOK y R. aureum 6HTerMajibHbiii. MHKponHJie o6pa30BaHO 
o6ohmh HHTeiyMeHTEMH. BHyrpeHHHH HHTeryMeHT HHtjxjiepeHUHpyeTCH nepBbiM (puc. 6, 
4 ). 06a HHTeryMeHTa hmciot anuaepMajibHoe npoHcxoxaeHHe. HHHunajiH HHTeryMeHTOB, 
B03HHKaiouiHx KaK KOJibueBHflHbie BajiHKH, pacnojiaraiOTCH b 2 cjioh h aejiHTCH cHanajia 
nepHKJiHHajibHO (puc. 6, 4 , 5 ). B ctjjopMHpoBaHHOM ceMH3anaTKe BHyrpeHHHH HHTeryMeHT 

3- cjioiiHbiH b 6a3ajibHoii hecth, 2-cjiohhmh b cpeaHeii h 3—4-cjiohhmh b anmcaubHOH 
hecth (b anHKajibHoii nacTH 3a chct nepHmiHHajibHbix aejieHHii kjictok HapyxHoii 
snHjiepMbi o6pa3ycrCH onepKyjiyM). HapyxcHbiii HHTeryMeHT coctoht H3 3—4 cjioeB b 
6a3ajibHOii nac™, 3 cjiocb b cpeaHeii h 5—-6 cjiocb b anHKajibHoii nacTH. B nepnoa paHHero 
3M6pHoreHe3a o6oaoHKH kjictok BHyTpeHHeii annaepMbi h Bcex caoeB 6a3aabHOii nacTH 
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BHyrpeHHero HHTeryMeHTa HanHHaioT yrojimaTbca, a b KJierKax HaKaiuiHBaioTca TaHHHbi 
(pHC. 6, 12 ). Eojibuiaa nacTb kjictok HapyxcHofi anuflepMbi BHyrpeHHero HHTeryMeHTa 
nocTeneHHO pa3pymaeTca. Bee kjictkh coxpaHaioiueroca onepKynyMa craHOBaTca jihiuh- 
4>HUHpOBaHHbIMH. CjIOH KJieTOK HapyXCHOIO HHTeryMeHTa nOHTH nOJIHOCTblO, KpOMe 
BHyrpeHHeH anHflepMbi, bxoaht b cocTaB ccmchhoh xoxcypbi. B HapyxHoii anuflepMe, 
TpaHC(}X>pMHpyiOmeHCH B 3K30TeCTy, aKKyMyJlHpyiOTCH TaHHHbi (pnc. 6, 10 , 13 ). 

B ocHOBaHHH (JropMHpyiomHXCH Hyuejuiyca h BHyrpeHHero HHTeryMeHTa B03HHxaeT 
rnnocTa3a b BHfle 1-cjiOHHOro flHCxa H3 Ta6nHTHaTbix KJieTOK (pnc. 6, 5). B npouecce 
pa3BHTHfl CeMH3aHaTKa OHa CTaHOBHTCa 2— 3-cjiohhoh (pnc. 6, 7, 9 ). IIOCJTe OIUIOflOTBO- 
peHHH HHCJIO CJTOeB KJieTOK THnOCTa3bl yBeJIHHHBaeTCa flO 6. B nepHOfl paHHerO 3M6pHO- 
reHe3a b ee KJieTKax HaKaiuiHBaioTca TaHHHbi, a oGojiohkh CTaHOBaTca /iHrHHtJjHUHpoBaH- 
HbiMH (pnc. 6, 12 ). B 3pejiOM ceMeHH ranocTa3a coxpaHaeTca (pnc. 6, 13 ). 

OyHHKynyc. CeMa3anaTOK R. aureum xapaierepH3yeTca juiHHHbiM (JjyHHKyjiycOM. 
Yxce Ha CTanHH 2-aflepHoro 3apoflbimeBoro MeniKa HanHHaeTca pa3pacTaHHe ero TKaHeir 
(pHC.6, 6 ), hto npHBOflHT b flajibHeiiiueM k o6pa30BaHHio apHJinyca. Kjictkh snHflepMbi 
cjjyHHKyjiyca nepen oiuroflOTBOpeHHeM CTaHOBaTca ceKpeTopHbiMH h (JjyHKUHOHHpyiOT b 
KanecTBe o6TypaTopa. OpoBOjrauiHH nynoK npoxojiHT no (JjyHHKyjiycy h OKaHHHBaeTca b 
xana3e b (JjopMe bopohkh b6jih3h rHnocTa3bi (pnc. 6, 6 , 8 , 10 ). 

06cyjKaeHHe 

CeMa3anaTKn HCCJienoBaHHbix HaMH BHflOB KpaccHHyuejuiaTHbie. Hyueruiyc nwJxJiepeHUH- 
poBaH Ha anrocajibHyro (2 —6-cjrc>HHaa napneTajibHaa TKaHb), 6a3ajibHyro h jiaTepajibHyro 
oCjiacTH. y Nupharlutea (JxjpMHpyeTca HyuermapHbiH KOJinanoK, npeo6pa3yiomHHca b 3penoM 
ceMeHH b anHCTa3y. Handojiee npHMenaTejibHOH oco6eHHocTbio aBjiaeTca flHtJxfiepeHUHauHa 
b Hyuennyce Taiarx cneuHtJjHnecKHx CTpyiayp, KaK nocTaMeHT h nojjHyM. HcropHa H3yneHHa 
3THX CTpyKTyp y KyBUlHHKOBblX H KpbIXCOBHHKOBbIX HMeeT CBOH OCo6eHHOCTH. 

B nepnoflbi MeracnoporeHe3a h pa3BHTHa 3apoflbimeBoro MeniKa y npeflCTaBHTejieii 
pOflOB Hydrostemma (= Barclaya), Nuphar, Nymphaea h Victoria 6buiH o6HapyxeHbi 
npoflOJibHbie pajjbi kjictok b uempajibHOH nacTH Hyuejuiyca (BHHTep, UlaMpoB, 1991a, 6; 
LLIaMpOB, BHHTep, 1991; BHHTep, 1993). Ha nponojibHbie pajjbi b Hyuejuiyce HeKoropbix 
BHflOB Nymphaea BnepBbie o6paTHJi BHHMaHHe A. Weberbauer (1894). 3th paflbi 6biflH 
Ha 3 BaHbi «Leitungsbahnen». HccjreflOBaHHe ceMa3anaTKa h ceMeHH y Nuphar lutea 
no3BOJiHJio HaM BCKpbiTb 3aKOHOMepHOCTH reHe3Hca npoflOJibHbix paflOB Hyuejuiyca, 
npeacTaBjiaiomHX co6oii no npoHcxoacfleHHio 6a3ajibHyro o6jracTb Hyuejuiyca. Eojibuiaa 
nacTb cjioeB 3thx paflOB b ocHOBaHHH pa3BHBaioureroca MeracnopouHTa, a 3aTeM 3apoflbi- 
iueBoro MeniKa npeflcraBJiaiOT co6oir nocTaMeHT, aKTHBHO (JiyHKUHOHHpyioujHH He TOJibKO 
bo BpeMa (JiopMHpoBaHHa ceM»3anaTKa, ho h b TeneHHe fljiHTejibHoro BpeMeHH b pa3BHBa- 
romeMca ceMeHH. CjieflyeT OTMeTHTb, hto cipyKTypa, noflo6Haa nocraMeHTy, 6buia 
o6HapyxeHa b ochobbhhh 2-KiieTOHHOro aimocnepMa y Brasenia schreberi Gmel. H3 
ceM. Cabombaceae (Khanna, 1965). OHa 6bina onncaHa KaK «rnnocTa3a», cocToamaa H3 
yflflHHeHHblX ryCTOIUia3MeHHblX KJieTOK C KyTHHH3HpOBaHHblMH OfiOJIOHKaMH. Heo6xoflHMo 
nofluepKHyTb, hto ranocTa3a, b HauieM noHHMaHHH (Shamrov, 1992), 6buia hmh Ha3BaHa 
«HanieBHflHOH TKaHbIO». 

OcoCeHHOCTH B03HHKH0BeHHa H pa3BHTHa flpyTOH CneUHtJjHHeCKOH CTpyKTypbl HyuejI- 
jiyca — noflnyMa — 6 mjih BbiaBJieHbi HaMH BnepBbie ana KyBiUHHKOBbix TaKxce Ha npHMepe 
ceMa3anaTKa Nuphar lutea. AHajiH3Hpya JiHTepaTypy, Mbi npHiuiiH k BbiBOfly, hto, 
no-BHflHMOMy, 3Ty CTpyKTypy hmcjih BBHfly HCCJieflOBaTejiH, H3yHHBniHe Cabomba caroli- 
niana Gray H3 ceM. Cabombaceae (Ramji, Padmanabhan, 1965). Ohh o6HapyxiuiH TaK 
Ha3biBaeMyio «6a3ajibHyio MepHCTeMy» b ochobbhhh Hyuejuiyca, npeflCTaBJieHHyio mcjikhmh 
rycT0njia3MeHHbiMH KJieTKaMH. 3a cneT aKTHBHOCTH stoh MepncTeMbi ocyiuecTBJiaeTca, no 
hx MHeHHio, pocT Hyuejuiyca. Bo3moxcho, o noflHyMe HfleT penb b HcciieflOBaHHH no 
Hydrostemma longifolium ( Barclaya longifolia) (Schneider, 1978). y stoto BHfla b 
H yueruiyce onncaHbi nepHKJiHHajibHbie fleneHHa kjictok, KOTopbie Ha no3flHHx CTaflHax 
pa3BHTHa pacnojiaraiOTca panHaribHbiMH paaaMH BOKpyr kjictok nepncnepMa. 
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flaHHbie, nariyHeHHbie no Nuphar lutea, cBHaeTeabCTByiOT o tom, hto b 3anacaiomyK) 
ncaHb ceMeHH, nepncnepM, npeo6pa3yeTCs TOJibKO aaTepaabHaa o 6 jiacTb Hyueaayca. 
IlocTaMeHT pa3pyinaeTC« b npouecce pa3BHTna, a 3anacHoii KpaxMaji He OTKuaabraaeTca b 
noanyMe h y3KHx KJieTxax (2—4 caoa) noa annaepMon (aaTepaabHoii o 6 jiac™ Hyueaayca). 
CBeaeHHa 06 oco 6 eHHOcrax nepncnepMa y apyrax BnaoB ceM. Nymphaeaceae eanHHHHbie, 
xoth b 6 oabmHHCTBe HMeioiunxca pa 6 or yKa3biBaeTca, hto b nepncnepM npeo6pa3yeTcs 
uempanbHaa nacTb Hyueaayca. Y Euryaleferox Salisb. (Khanna, 1964) 6 biao o 6 HapyxeHO, 
hto ueHTpaabHbie kjictkh Hyueaayca TpaHCt£>opMHpyioTca b KaeTKH nepncnepMa, a 
coxpaHatomneca paanaabHO BbiTaHyrbie KaeTKH b MHKponnaapHon nac™ Hyueaayca 
craHOBHTCfl KyTHHH3HpoBaHHbiMH, b hhx xpaxMau He HaKananBaeTca. Y Hydrostemma 
longifolia (Schneider, 1978) soicpyr tjjopMnpyiomeroca nepncnepMa kuctkh Hyueaayca, 
pacnoaoxceHHbie b Bnae paanaabHbix paaOB, anuieHbi xpaxMaaa. 

Hto xacaerca Haanana h CTpoeHHa nocTaMema h noanyMa y npeaCTaBHTeaeii 
ceM. Grossulariaceae, to HMeioiuneca aaHHbie npoTHBopeHHBbi. Y Ribes missouriense, 
R. niveum (Mauritzon, 1933) h R. aureum (KoMap, 1965) 6biao o6HapyxeHO, hto KaeTKH 
aaTepaabHoii o6aacra Hyueaayca B6an3n 3apoabiuieBoro Meuixa nocTeneHHO pa3pymaiOTCH 
erne ao onaoaoTBopeHHa. HenocpeacTBeHHO noa aHTnnoaaMH 3apoabiuieBoro Meunca 
KaeTKH, pacnoaoaceHHbie b $opMe nauiH, CTaHOBaTca anrHHtjDHunpOBaHHbiMH h b aanb- 
neHuueM coxpaHaiOTCH. no aaHHbiM J. Mauritzon (1933), nocae onaoaoTBopeHHa KaeTKH 
Hyueaayca pa3pymaioTCa h BOKpyr HauieBnaHon CTpyKTypbi. 0Ta CTpyKTypa 6biaa Ha3BaHa 
K. Dahlgren (1940) nocraMeHTOM, Toraa KaK T. A. KoMap (1965) onpeaeanaa ee KaK 
«HyueaaapHbiH TaneTyM» nan noanyM. TeHesnc HauieBnaHon CTpyKTypbi He 6bia noa- 
nocTbio npocaexceH. Ee Haannwe OTMenaan b 3peaoM ceMeHH (Dahlgren, 1930; Mauritzon, 
1933). Hauin aaHHbie CBHaeTeabCTByioT o tom, hto b Hyueaayce FC. aureum ancj3c|)epeHuH- 
pytOTCs oaHOBpeMeHHO nocraMeHT h noanyM. Mbi coraacHbi c npeacTaBaeHHeM Dahlgren 
o tom, hto crpyKTypy b ocHOBaHHH 3apoabinieBoro MeuiKa, npeacTaaaeHHyK) KaeTKaMH c 
yroameHHbiMH o6oaoHKaMH, caeayeT Ha3bmaTb nocTaMemoM. OaHaKO tjiopMa 3T °h 
CTpyKTypbi HanoMHHaeT CKOpee He namy, a KOaoHKy. flo onaoaoTBopeHHa ee KaeTKH 
BBaaioTca XH3Heae«TeabHbiMH. Ohh iycTonaa3MeHHbie h 3kthbho aeaaTCa. YToameHne 
hx o6oaoneK nponcxoanT bo BpeMa paHHero 3M6pnoreHe3a. B ornHHHe ot nocTaMeHTa, 
(JjopMHpoBaHHe noanyMa xapaKTepH3yeTca hhmmh 3EKOHOMepHOCTaMH. Ero Haunane 
moxcho npeanoaoxcHTb ncxoaa yxe H3 HaaiocTpaunn, npHBeaeHHbix b pa6oTe Mauritzon 
(1933). noanyM HMeer GoKaaoBHUHyio (}x>pMy h amJxJjepeHunpyeTca KaK n nocTEMeHT b 
xaaa3aabHon 30He Hyueaayca. Oh HMeer aBOHCTBeHHoe nponcxoxaeHne: aaTepaabHaa 
nacTb B03HHKaeT 3a cneT nepnKanHaabHbix aeneHnn cyCannaepMaabHbix KaeTOK aarepanb- 
hoh o6aac™ Hyueaayca, a ueHTpaabHaa nacTb — 3 a cneT aHTHKanHaabHbix aeneHnn 
KaeTOK b ochobehhh 6a3aabHOH o6aac™ Hyueaayca. B ccJjopM hpobehhom ceMH3aHance 
oh npeacTaBaeH 3— 6 caosMn rycTonaa3MeHHbix TaOanTnaTbix KaeroK. B npouecce 
pa3BHTHH noanyM npHHHMaeT HaiueBnaHyio (Jx>pMy. Ero BepxHaa nacTb H3 tohkoctchh bix 
KaeTOK pa3pyuiaeTC», a HnxcHaa nacTb, npeacTaBaeHHaa KaeTKaMH c TaHHHaMH h anrnn- 
(JjnunpoBaHHbiMH oGoaoHKaMn, coxpaHaerca b 3peaOM ceMeHH. 

Haanane rnnocTa3bi paHee 6biao OTMeneHO aaa MHOrnx npeaCTaBHTeaen ceM. Nymp¬ 
haeaceae n ToabKO ana Ribes aureum b ceM. Grossulariaceae , npnneM b ceMa3anaTKe 
nepea onaoaOTBopeHneM. HaMn 6bia npocaexceH reHe3nc rnnocra3bi y Nuphar lutea n 
Ribes aureum. OHa ancJxjiepeHunpyeTca eure b npnMopann ceMa3anaTKa, HMeeT (JiopMy 
nauin h ao onaoaoTBopeHHa npeacTaBaeHa 2—4 cuobmh tohkoctchh bix KaeTOK. YToa- 
meHne o6oaoHeK h 3anoaHeHne KaeTOK TaHHHaMH nponcxoanT bo BpeMa paHHero 
3M6pnoreHe3a. B 3peaoM ceMeHH rnnocTa3a coxpaHaeTca. 
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CaHKT-rieTep6ypr 


SUMMARY 

The ovule and seed development and dynamics of their structures were investigated in Nuphar 
lutea (Nymphaeaceae ) and Ribes aureum (Grossulariaceae ). The ovular primordium is formed due 
to periclinal divisions of subepidermal cells (main portion) and periclinal and anticlinal divisions of 
third—fourth layers of placenta. It consists of epidermis, subepidermis and 2—3 axial cell rows. 
The epidermal layer gives rise to epidermis of nucellus, chalaza, funiculus and both integuments. 
The archesporium, parietal tissue, lateral region of the nucellus, outer region of the chalaza and 
funiculus are formed from subepidermal layer. The cells of axial rows produce basal region of the 
nucellus and inner region of the chalaza. The hypostase is differentiated at the base of nucellus and 
inner integument. The ovule is hypertropous ( Nuphar lutea), or anatropous ( Ribes aureum), 
crassinucellate, bitegmic, mesochalazal and funicular. The parietal tissue (apical region of the 
nucellus), podium, postament and nucellar cap (only in Nuphar lutea) are differentiated in the 
nucellus. The hypostase in 2—6-layered. Initially its cells have thin walls and later, after fertilization, 
they become lignified and contain tannins. A well-differentiated vascular bundle terminates near 
hypostase. The seed coat is formed by the derivatives of both integuments. The operculum, hypostase, 
podium and postament ( Ribes aureum) are preserved in mature seed. 
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OHEPK OJIOPbl H PACTHTEJIbHOCTH PAHOHA KYKYHbCKHX 
(JIOPHHCKHX) TOPHHHX KJIIOHEH (HYKOTCKHH nOJIYOCTPOB) 

A. E. KATENIN, G. S. REZVANOVA. SURVEY OF FLORA AND VEGETATION 
OF THE KUKUN (LORINO) HOT SPRINGS AREA (CHUKCHI PENINSULA) 

npHBeneHbi reojiorHHecKaa, jiaHjuuatjjTHaa, (JyiopHCTHsecKaji h reo 6 oTaHmecKasi xapaKTepwcTHKH TeppHTo¬ 
pHH ropsiHHX Kjuoneii h hx oKpecTHOCTeii, CBejeHHX 06 hctophh 6 oTaHHHecKoro myieHHS TeppHTopHH, a Taxxce 
o xapaxTepe h nocjiejKTBHSx neaTejibHocra leiioBexa Ha KJHOsax. OStejiHHeHHaH (Jwiopa TeppHTopHH KJHOHeii h 
■x OKpecTHOCTeii HacHHTbiBaeT 272 BHna cocynncTbix pacTeHHii. HaitaeHO 7 bhjiob, hobbix hub cfjjiopbi HyxoTCKHX 
TyHflp, h 3 — hub KpafiHe-BocTOHHoro $jiopHCTHnecKoro oicpyra. He o 6 HapyxeHo 3 bhjiob, paHee npHBOAHMbix 
XU (Jljlopbl TeppHTOpHH KJHOHeii. H3 30 BHaOB, BCTpeneHHblX TOJlbKO Ha TeppHTopHH KJHOHeii, 19 BBJIBIOTCB 

MCCTHblMH TepMO$HJiaMH, 5 -COpHbIMH 3aHOCHbIMH H 6 -KyjIbTypHbIMH paCTeHHBMH. CpeflH 61 BHJJ3, ofiUlHX 

xu TeppHTopHH KJHOHeii h OKpecTHbix Tynap, npeo6jiaaaK>T Bnabi, 3axonBiune H3 Tynap Ha TeppHTopuio KJHOHeii; 
JIHlUb DOTH TepMOtjjHJIbHblH BHA 06Hapy*eH BHe TeppHTopHH KJHOHeii. TIpOHHKaHHK) TynapOBblX BHJIOB Ha 
TeppHTopHH) KJHOHeii cnocoBcTByeT HapyuieHHe HejioBeKOM hx skochctcm. 

PacnojioxeHHbie Ha boctokc HyxoTCKOro n-OBa 6ojiee 20 rpynn TepMOMHHepajibHbix 
HCTOHHHKOB npeACTaBJlAIOT COOOH yHHKajlbHOe HBJieHHe flJM pOCCHHCKOH ApKTHKH. Ha 
ynacTKe, HaxoflauieMca non HenocpejicTBeHHbiM B03AeiiCTBHeM TepMajibHbix hctohhhkob 
(T epMajibHoe ypoHHiue), cymecTByiOT HenpepbiBHO b TeneHHe MHornx TbiCHHejieraH Tep- 
MOrajio<|)HTHbie 6H0ueH03bi co cneiiHtpHHeCKOH (Juiopofi h pacniTeAbHOCTbio. 3 to oixie- 
najiH Bee Ootehhkh, H3yHaBiiiHe (pAOpy h pacTHTejibHOCTb HyKOTCKOro n-OBa (Thxomhpob, 
1957; Xoxphkob, 1979; 3K0CHCTeMbi..., 1981; lOpueB h up., 1985). 

TopaHHe kaiohh HyKOTCKOro n-OBa pa3MemeHbi Ha TeppHTopHH, npoTflHyBuueiics Ha 
280 km c ceBepa Ha ior h Ha 240 km c 3anana Ha boctok, h HaxoARTca b pa3Hbix non30Hax, 
4wiopHCTHHecKHx h reoOoTaHHHeCKHX OKpyrax h naHAiuatpTax. Cemh hctohhhkh pa3JiH- 
naiOTCfl neOwTOM, TeMnepaTypoii h xhmhhcckhm cocTaBOM boam. OcoOchhocth MecTOHa- 
xoxmeHHH KJHOHeii, Tax xce xax h CBoiicTBa hx boa, chamio bjihskjt Ha xapaKTepHCTHKH 
(fmopbi h pacTHTejibHOCTH hx TepMaiibHoro ypoHHma (TY). IIoaTOMy 6HOueH03bi pa3Hbix 
TepMajibHbix HCTOHHHKOB HyKOTCKOro n-OBa 3HaHHTejIbHO pa3JlHHaiOTCfl no CBOHM OOTa- 
HHHeCKHM KOMnOHeHTaM. B3aHMOo6MeH BHflaMH paCTeHHH Mexmy TepMajIbHbIMH ypOHH- 
maMH HyKOTCKOro n-OBa ManoBepoaTeH H3-3a Goabllihx paccTORHHH. HanHHHe xce oGiahx 
BHAOB, BepOHTHO, rOBOpHT 06 OAHH3KOBOCTH (fylOpbl H pacTHTejibHOCTH TeppHTOpHH, 
OKpyxcaBuiHX kaiohh bo BpeMH noTenjieHHH kjihmete b nocAeneAHHKOByio anoxy. 

Onopa h pacTHTeAbHocTb TY BcerAa otahheiotcji ot TaKOBbix OKpyxcaiomeH TeppHTo¬ 
pHH, h 3to nepBoe, Ha hto oOpauiaeT BHHMaHne HCCAeAOBarenb. Oaheko Mexmy tfmopoii 
OKpecTHbix tjtiap h {fmopoii TY BcerAa cymecTByeT B3aHMOo6MeH, npoTeKaiomHH b 
KaxmoM KOHKpeTHOM cjiyHae no-CBoeMy. ®Aopa TY — MeHmouiasca coBOKynHOCTb bhaob, 
Tepaiomaa peAHKTOBbie TepMOtjjHAbHbie h npHHHMaioiiias HoBbie bhah h3 (jmopbi OKpyxca- 
lomeil TeppHTopHH B COOTBeTCTBHH C H3MeHeHHRMH peXCHMa 4>yHKUHOHHpOBaHHH KAIOHeH, 
KAHMaTa h OKpyxaiomeH fmopbi h pacTHTenbHocrH. 

Okoao 30 neT Ha3aA noaBHAca hobmh (JjaKTop, H3MeH»iomHH (fyiopy TeppHTopHH 

TepMaAbHblX HCTOHHHKOB HyKOTCKOTO n-OBa, - X03HHCTBeHHaa AeSTeAbHOCTb HeAOBeKE: 

npoKnaAKa Aopor, OypeHne ckbexchh, oGopyAOBEHHe KynaAeH, coopyxeHHe TeiuiHii, 
nTHuet})epM h cbhhephhkob, a Taxace MaccoBbie nocemeHHa KnioHeii aar KynaHHa h c6opa 
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Phc. 1 . riojioaceHHe KyKyHbCKHx kjhohch Ha HyicoT- 
ckom n-OBe ( 7 ) h b flOJiHHe p. KyKyHb ( 2 ). 

J — mccto pacnojToxeHH)* Hanejm b nojimsc peKH. a — 
rpaHHna pafioHa cJjjiophcthscckhx pa6oT. MacurrafiHa* jih- 
HCHKa - 2 KM. 


srofl H ipH60B. 3 t 0 npHBOBHT K HCHC3HO- 
B6HHIO peJIHKTOBblX TepMOraaOtjjHHbHblX 
aneMeHTOB H3 cJjjiopbi hctohhhkob, yBean- 
HeHHKi pojih MecTHbix pyaepaabHbix bhbob 
H o6orameHHK) (jDJIOpbl 3aHOCHbIMH BHXIEMH 
KyJlbTypHblX paCTeHHH H COpHHKOB. 

B 3toh cTaTbe Ha npHMepe oahoto H3 
HaH6ojiee ocBoeHHbix aeaoBeKOM KaioaeH 
Ha HyxoTCKOM n-OBe mm npocaeaHM b3eh- 
MOfleHCTBHe (jDJIOpbl OKpyXCaKJUlHX TyHflp H 
(Jjjiopbl TY H BJIHHHHe X03HHCTBCHH0H fle- 
HTenbHocTH HejiOBexa Ha TepMoranocJ)HJib- 
HyK) (jDJIOpy ropaHHX KfllOHeH. 

B pa6oTe OTpaaa EoTaHHaecKoro HHCTHTyra hm. B. JI. KoMapoBa (EHH) PAH c 24 
aBiycTa no 7 ceHTa6pa 1995 r. Ha KyxyHbCKHX icmonax npHHaan yaacTHe coipyaHHKH 
Oraeaa pacraTeabHoro noKpOBa KpaiiHero CeBepa BHH A. E. KareHHH h I\ C. Pe3Ba- 
HOBa h coTpyflHHK Oraeaa ajibronoran BHH A. <X>. JlyKHHUKaa. Bbuia BbiHBJieHa (Jwiopa 
cocyaHCTbix pacTeHHH TY, caeaaHO onncaHne TepMOtjjHTHOii h aHTponoreHHOii pacTHTeab- 
hocth, co6paHbi o6pa3nbi Boaopocaeii H3 Temibix BoaoeMOB h h3 noMBbi Ha TeppHTopnn 
yponnuia. KpoMe Toro, 6bina BbuJBJieHa (Jjjiopa cocynncTbix pacreHHH, BoaHbix h nOHBeH- 
Hbix Boaopocaeii ropHbix h pebhhhhmx TyHxtp b OKpecTHOcrax Kmoaeii b paanyce 5 km, 
BKjnonaa BepxoBba p. KyKyHb, HH3Kne OTporn rop, pacnaaKH, naaTO h ropy bmcotoh 700 m 
heh yp. m. Bbuia o6caeaoBaHa TaKxce nojioca iuhphhoh no 2 h aaHHoii ao 20 km Baoab 
p. KyKyHb ot KaioneH ao ycTba, oxBaTHBLnaa aoanHy peKH h inaeHtjjbi rop, npnMopcKyio 
Teppacy b paiiOHe ycn>a h mopckoh riaaxc. 

KyKyHbCKne (JIopnHCKHe) 1 ropaaHe hctohhhkh HaxoaaTca b ceBepo- boctoh hoh aacTH 
HyKOTCKOro n-OBa Ha ceBepHOM no6epexcbe MennrMeHCKOro 3aanBa b nyHKTe c Koopan- 
hetemh 65° 35' c. in. h 171° 30' 3. a. Ohh pacnoaoxceHbi y ioxchoh okohchhocth xp. TeH- 
KaHbiii, b ropHOii aoanHe b BepxoBbe r. KyKyHb Ha BbicoTe 65 m Haa yp. m., b 10 km ot 
no6epexcba (pnc. 1). lOxcHas OKOHeaHOCTb xp. TeHKaHbiii caoxceHa paHHeMejiOBbiMH 
rpaHHTEMH h rpaHHTOHaaMH caoxcHoro cocTaBa, HapyuieHHbiMH pa3aoMaMH ceBepo-3anaa- 
Horo h cy6mnpOTHoro npocrapaHHa. IIpHMopcKaa pebhhhe k 3anaay ot ycTba p. KyKyHb 
(III MopcKaa Teppaca bmcotoh 10—25 m) caoxceHa MexcaeaHHKOBbiMH mopckhmh otho- 
xceHHHMH — cyraHHKEMH, necKOM h raabKOii (HHKoabCKHH, 1937). 

P. KyKyHb TeaeT b TeKTOHnaecKOM pa3aoMe b HanpaBaeHHH c ceBepa Ha lor. OHa 
(JxipMHpyeTca Bbiuie Kmoaeii H3 MHoroHHcaeHHbix xoaoaHMX ropHbix pyabeB h noaHOBoa- 
HMM noTOKOM bxobht b pacuiHpeHHyio aacTb aoaHHbi y 3anaaHoro ee 6opTa. ropaane 
Kaioan xce pacnoaaraioTCH y BOCTOaHoro 6opra aoaHHbi Ha pacCTOHHHH 150 m ot pycaa 
peKH. Tenabiii pyaeii, o6pa30BaHHbiH KaioaaMH, HHXce no CKaOHy, Ha paccTOSHHH 300 m, 
rae aoaHHa cyxaeTca, BnaaaeT b peKy. flaaee, ao noBOpora Ha ioro-3anaa, peKa TeneT b 
aoBoabHO y3Koii aoaHHe, He o6pa3ya noiiMbi. Ilocae noBopoTa peKH Ha ioro-3anaa ee 
aoaHHa pacuunpaeTca, h (JjopMHpyeTca noiiMa. B MecTe noBopoTa peKH Ha ioio-boctok 
3hmoh o6pa3yeTCa Haaeab. 

PaiioH ropaanx Kmoaeii HaxoaHTca b npeaeaax KpaiiHe-BocToaHoro OKpyra HyKorc- 
koh (JwiopHCTHaecKOH npoBHHUHH (lOpneB h ap., 1979), a b reoOoTaHHaecKOM OTHOiue- 


1 «KyKyHLCKHe» — npasaribHoe Ha3BaHae ana fOHOTeft, bhxqiwuihx Ha noBepxHocTb b aojiHHe p. KyxyHb, 
cooTBeTCTByiomee npHHUHna.M HSHMeHOBaHHH lenoaeii y reoaoroB; h noa hhm 3 th kjiiohh H 3 BecTHbi b cneiwajibHofi 
reoaoraaecKOii jiHTepaType 
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hhh — b npeaeaax TeppHTopHH, me b hh3khx HeKap6oHaTHbix ropax npeacTaBaeH 
ceBepoTyHapoBbiH BapwaHT bhcothoh noacHocra, a Ha paBHHHe — ioxchuh npHMopcKHH 
BapHaHT ceBepHbix ranoapxTHaecxHx Tynap (Katenin, 1990). 

KnHMaT paBHHHHoii h ropHoii aacTeii H3yaeHHoro paiioHa HaxoflHTCa noa BJiHaHweM 
EepHHroBa Mopa c cKnbHbiM BeTpoBbiM nepepacnpenejieHHeM cHera. 3to npHBoaHT x 
pe3KOMy yBejiHHeHHK) naomaaeii o6hjh>ho 3acHexceHHbix h MaaocHexcHbix axoTonoB npw 
cOKpameHHH naomaaH yMepeHHO 3acHexceHHbix TeppHTopHH, a Taxxe k OTCyTCTBHio xyc- 
TapHHxoBbix cooOutecTB He Tojibxo Ha nnaxopax, ho h b aoaHHax pex h pyabeB. HaHGoaee 
pacnpocTpaHeHbi xycTapHHaxoBbie cooOmecTBa b MaaocHexcHbix axOTonax, a Taxxce 
TpaBaHbie h TpaBaHO-xycTapHHaxoBbie cooOuiecTBa b cmibHO 3acHexceHHbix axoTonax. 

Ha njiocxHx noBepxHOCTax OTporoB rop pa3Hoii BbicoTbi pa3BHTbi apnaaOBbie (b tom 
ancne hbxobo-, poflOfleHflpOHOBo- h TpaBaHO-apnaaoBbie), jioii3ejiepHeBb]e h aHaneHCHe- 
Bbie cooOutecTBa ( Dryas ajanensis, Loiseleuria procumbens, Diapensia obovata, Satix 
phlebophylla. Rhododendron camtschaticum, Hierochloe alpina, Vaccinium uliginosum 
subsp. microphyllum, V. vitis-idaea subsp. minus, Carex nesophila, Rhodiola atropurpu- 
rea). 

Ha xpyrox cxjioHax OTporoB rop b MecTax cxoiuieHHa CHera npHcyTCTByioT LUHKUie- 
Bbie, xaccHonefiHbie, TpaBaHo-HBxoBbie h TpaBaHbie cooOmecTBa c aOMHHHpoBaHHeM Salix 
polaris, S. chamissonis, Empetrum subholarcticum, Cassiope tetragona, Sibbaldia pro¬ 
cumbens, Dodecatheon frigidum, Festuca altaica, Poa paucispicula, Trisetum spicatum, 
Carex lachenalii. Lycopodium alpinum, L. pungens. 

B BepXHHx aacTSX cxjiohob h Ha naaro bhcoxhx rop pa3BHTbi ipynnHpoBXH ann/iHTHbix 
jiHtiiaHHHKOB Ha poccbinax xpynHbix xaMHeii h ipynnHpoBXH cocyancrbix pacTeHHii (Carex 
nesophila, Luzula beringensis, Artemisia arctica, Dryas ajanensis, Salix phlebophylla) Ha 
HeOooibuiHx cyrjiHHHCTbix yaacrxax cpeaw xaMHeii. 

B uiHpoxHx pacnaaKax Mexcay OTporaMH rop, Ha cyxHX 6yrpax h ipaaax pacnpocTpa- 
HeHbi coo6mecTBa ninoapxTHHecxHX xycrapHHaxOB: Empetrum subholarcticum, Vaccini¬ 
um uliginosum, V. vitis-idaea. Ledum decumbens, Arctous alpina, aacTO c npHMecbio 
Beiula exilis h Salix pulchra. Polygonum tripterocarpum, P. ellipticum, Carex concolor, 
Calamagrostis purpurea. 

Ha cbipbix yaacTxax 3thx pacnaaxoB, rae npoxoaHT pacceaHHbiii ctox Boabi ot 
chokhhxob, TaioutHx b rnyOHHe pacnaaxoB, pacnoaoxceHbi TpaBaHbie, TpaBHHO-MOxoBbie 
3a6oaoaeHHbie h eBTpotjiHoGoaOTHbie cooOmecTBa. B hhx HanGoaee aacTO aoMHHHpyiOT 
Pedicularis oederi, Senecio kjellmanii, Saxifraga calycina, Gentiana algida, Lagotis 
minor, Rhodiola atropurpurea. Minuartia macrocarpa, Carex misandra. 3aecb b TpaBa- 
HO-MOXOBbix cwabHO yBJiaxcHeHHbix coo6mecTBax MHoro Cardamine victoris, Utricularia 
sp„ Juncus biglumis. 

B 3a6oaoaeHHbix MecTax Ha naaTO h ceaaoBHHax rop pa3BHTbi ocoxoBO-3eaeHOMOuiHbie 
(Carex concolor, Calliergon sp.) h ocoxoBO-nyuiHueBO-MOxOBbie OoaoTa {Carex concolor, 
Eriophorum polystachion, Salix fuscescens). B 03epxax BCTpeaaioTCH Hippuris vulgaris. 
Ranunculus pallasii. 

ILLneHcpbi rop x aoaHHe p. KyxyHb b cpeaHeM h hhxchcm ee TeaeHHH 3aHHTbi 
ocoxoBO-HBxoBbiMH 3eaeHOMOuiHbiMH cooOmecTBaMH c pa3HOTpaBbeM (Carex concolor. 
Salix chamissonis, Equisetum arvense subsp. boreale. Polygonum viviparum), nyuiHueBbi- 
mh xoaxapHbiMH coo6utecTBaMH {Eriophorum vaginatum, Carex concolor. Ledum decum¬ 
bens, Vaccinium vitis-idaea, V. uliginosum) h cooOmecTBaMH Betula exilis c Ledum 
decumbens h Polygonum tripterocarpum. 

B aonHHax HeOoabuiHX xoaoaHbix pyabeB HaHOoaee aacTO BCTpeaaiOTCa xypraHHbie 
HBHaaxH {Salix chamissonis ) c TpaBaMH {Carex lachenalii, Chamerion latifolium; Cala¬ 
magrostis purpurea, Viola epipsiloides, Rhodiola atropurpurea)', H3peaxa — xycTapHH- 
KOBbie {Salix pulchra) cooOuiecTBa c pa3HOTpaBbeM {Sotidago compacta, Valeriana 
capitata, Rubus arcticus). HacTbi Taxxe b nofiMax TpaBaHbie cooGmeCTBa ( Trisetum 
spicatum, Wilhelmsia physodes, Carex eleusinoides). 

Ha npHMOpcxofi BCxonMaeHHoii h caa6o3a6oaoaeHHoii Teppace pa3BHTbi xoaxapHbie 
nyuiHUeBbie cooOuiecTBa Ha 6yrpax h noaHroHax. B 03epax npeacTaBaeHbi 3apocaH Carex 


2 BoTaHHHecKHH xypHan, N* 1, 1998 r. 
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concolor, Arctophila fulva, Comarum palustre. Ha ManocHexHbix h cyxHx xojmax — 
ApwaaoBbie coo6mecTBa ( Dryas ajanensis subsp. beringensis, Salix reticulata, Calamag- 
rostis arctica, Hierochlo'c alpina, Carex lugens, Hedysarum hedysaroides. Anemone 
sibirica). Ha CKJiOHax Teppacbi k p. KyxyHb — TpaBHHO-KycTapHHHKOBbie cooOurecTBa c 
Betula exilis, Vaccinium uliginosum, Empetrum subholarcticum, Artemisia arctica, Carex 
nesophila, Calamagrostis arctica. B hhxhch Mac™ othx cxjiohob — coo6mecTBa c Salix 
polaris, Artemisia arctica, Gentiana glauca, Oxyria digyna. Primula eximia, Trisetum 
molle. 

B npHMOpcKOH MacTH Teppacw pacnpocTpaHeHbi aHTponoreHHbie rpynnnpoBKH H3 
Artemisia tilesii, Leymus villosissimus, Angelica gmelinii, Cochlearia arctica. 

Bona KyxyHbCKHx xjnoHeit buxoaht MHOroHncjieHHbiMH ipntjiOHaMH y neBoro cxnoHa 
flOJiHHbi. Bona xjiopuflHO-KajibUHeBO-HaTpHeBaa, urejionHaa (pH 7.2), HacbiureHa maMH 
(npeo6jiaaaeT a30T), rnnepTepMajibHaa (40—58 °C), aeOnT 22—27 n/c (HnxojibcxnH, 
1937). 

Ceftnac KyKyHbCKHe xjhohh hmciot 2 ochobhhx Bbixona ropaneH BOflbi: nepBbtii 
Bbixofl — ecTecTBeHHbiii, Ha flHe Tennoro 03epa c TeMnepaTypofi boah +42 °C; BTopoii — 
npoOypeHHaa cxBaxnHa, Bbt6pacbiBaiomaa 6onbmoe xojihhcctbo boam c TeMnepaTypofi 
+58 °C Ha flHe 6eTOHHoro xy6a. Bona HanojiHaer ero h no Tpy6aM, BMOHTHpOBaHH mm b 
CTeHbi xy6a, caMOTexoM (xax H3 BonoHanopHOfi OauiHH) pacxonHTca x «noTpe6HTejiaM». 
CyMMapHbiii ne6«T KyxyHbcxoro HCTOHHHxa b HacTOamee BpeMa paBeH 47.5 n/c (KpioxoB, 
1981). Terniaa Bona, BbiJiHBaacb «3 otbcpcthh b CTeHax xy6a, o6pa3yeT Tennwii pyqefi. 
CGoxy ot xy6a b noTOx Teonofi Bonbi RHHBaeTca xonoaHbiH pyneH, Texymnii ot HeOojib- 
uioro 3a6ojiOMeHHoro 03epxa h chokhhxb (pnc. 2). 

HacTb BOflbi hctohhhxob H3 03epa h pynbeB npocaHHBaerca b noBOJibHO pbixjibm rpyHT 
flHa nojiHHbi, npoxoflHT bhh3 no yxjiOHy nojiHHbi h coipeBaeT rpyHT Ha flOBOJibHo Gojibmofi 
iuiomann. B nepnon xo3hhctbchhoh aeaTejibHOCTH Ha xjitonax b peaynbTare yBejinneHna 
cyMMapHOro fle6ma BOflbi c 23 — 27 no 47.5 n/c h nonBOna BOnbi no TpyOaM x paannnHbiM 
x03aiicTBeHHbiM nocrpoHxaM luiowaub oOoipeBaeMofi Tepp htophh cTana Gonbuie. OHa 
yBejiHHHJiacb Taxxe 3a cneT co3naHHa Gojibinoro ncxyccTBeHHoro GaccefiHa (pnc. 2, 3), 
pa3neneHHa ochobhoto TOxa Tennofi penxn Ha 2 pycna, npoxanbiBaHna BonocOopHbix 
xaHaB y Gomuioro OacceiiHa h nTnnetjiepMbi. 

B 1965 r. xojixo3 hm. JleHHHa c nempoM b c. JIophho Hanan cejibcxoxo3HHCTBeHHoe 
ocBoeHne KyxyHbcxHX xmoHeii. BbniH nocTpoeHbi Teonnna nojie3Hoii onomanbio 500 m 2 
h nTHnecJjepMa (JleoHTbeB, 1973). KpOMe Toro, Omjih pa36HTbi oropoabi non otxpmthm 
He6oM Ha ncxyccTBeHHO c03naHH0ft nnonoponHOH noHBe. Flo ropHOfi nojiHHe 6 but a 
nponoxceHa aBTOMoOmibHaa nopora, coopyxeHbi no;n>e3,Hbi x 3naHnaM h onomanxa ana 
CToaHKH aBTOMoOHJieii. 

Hnace no TeneHHio ropanero pynba 6bui BbixonaH xynajibHbiH GaccefiH (20 x 40 m) c 
npoTOHHOH BOfloii. 3tot OacceiiH oxpyxeH BanoM h npeHaxHOH xaHaBofi. Ha TeppHTopnn 
TY 6binn nocTpoeHbi 3 nOMa h Hecxojibxo nonco6Hbtx noMemeHHii. 3naHne nTHLtetJiepMbi 
6buio pa3MeureHO Ha cnennatibHO nonroTOBJieHHOH miomauxe b npenenax TY, oxojio Hero 
6buiH BbtxonaHbi apeHaxHbie xaHaBbt. Ko BceM xmibiM h xo3aiicTBeHHbiM nocTpoHxaM 
6binn noflBeneHbi Tpy6bi c ropaneii boaoh. Bbiuie xmoHeii 6bin nocTpoeH jicthhh narepb 
ana oTflbixa fleTefi, HenocpencTBeHHO npHMbixaiomHH x TY. 

Bo BpeMa CTpoHTejibCTBa Ha Oojibuieii onomann TY 6bin yHHHTOxceH ecTecTBeHHbiii 
pacTHTejibHbin h noHBeHHbiii noxpoB, H3MeHeHbi pejibetjj h ranpoceTb. B nponecce 
(jjyHxnnoHHpoBaHHa Terninn, nrane^epMbi h oroponoB Ha TeppmopHio TY exceronHO 
3aB03HJiHC b ceMeHa xynbTypHbix h copHbix pacxeHHH, c nTHne4)epMbi Bbi6pacbiBajica HaB03, 
H3 flOMOB h nnoHepnarepa — Mycop h ObiTOBbie ctoxh. OTflbixaiomHe BbiTanTbiBajin h 
cpbtBajiH TepMOtjDHJibHbie pacTeHHa, 3acopaJiH TeppnTOpnio. 

riTHnetJjepMa Ha xnionax nepecTana 4>yHxnnoHHpoBaTb b 1985 r„ a noceBHbte pa6o™ 
b Terninnax h oroponax npexparajincb b 1990—1991 rr. (A. A. Ma3yp, jihhhoc coo6me- 
Hne). IlepecTan pa6oTaTb h narepb OTAbtxa neTeii Ha xraonax. ripexpaTHjiHCb peiynapHoe 
nocTyiuieHne ceMHH 3aHOCHbix pacTeHnii b 6noneH03bi, yno6peHne TeppnTopnH, a Taxxe 
pacuiHpeHHe ocbochhoh TeppnTopH h . 
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Phc. 2. rbaH TepMantHoro yponmna KyKyHbCKHX KJiiOHeij. 

I — xonoflHoe o3epo y ceBepHOH ipaHtoiu, 2 — tciuioc o3epo c mno^aMH wa ahc h naBwibonoM KynanbHH, 3 — HCKyccTBenHbiH 
CacceHH win Kynarou*, 4 — Ky6-HaKonHTeJib Han ckbhxhhoh, 5 — pa3pymeHHue TeiuiHUU, 6 — yqacTKH oropoaoB c 
cooCmecTBaMH KynbiypHUx h copHUx pacTCHHH, 7 — noMa h xo39hctb€hhij£ noCTpoHKH, 8 — c})yHjiaMeHT nTHue<J)epMij, 9 — 
jpeiiaxHtje KaH&Bu c Teiuion boaoh, 10 — nopora, 11 — xouoaHMH pynefi, 12 — pycna c Teiuioif boaoh; a — rpamma repManb- 

Horo ypoHHma. MaciuTa6iiaii jiHHefiKa — 10 m. 


OflHaKO HeKOHTpojiHpyeMoe B03aenCTBne neaoBexa Ha npnpoay TepM He ocaaGao: 
ynacTHJiocb noceuieHne xaioaen ana xynaHna, c6opa ipnGoB h aroa, Hanaancb pa3pymeHHe 
nOCTpOeK H BblB03 njTOflOpOflHOH nOHBbl. riepHOflHHeCKH npOBOflHTCH pa 60 TbI no OHHCTKe 
ropannx pynbeB h GacceiiHOB ana xynaHna, a Taxxe oGBaaoBxa rpyHTOM xyGa-HaxonnTeaa. 
Bee 3to npoflOJixaeT nponecc pa3pyuieHna 6H0neH030B TY h oGeaHeHne aGopnreHHOii 
(Jmopbi, Tax xax Han6oabineMy B03aeHCTBM0 noaBepraioTca MecTa, CBa3aHHbie c xynaHn- 
eM, — 6epera GacceiiHOB h ropaanx pycen. 

IlocemeHHa KyxyHbcxHx TepManbHbix hctohhhxob 6oTaHHxaMH h c6opbi Ha hhx 
pacTeHHii Morjin HanaTbca eme bo BpeMa axcnejwnnH H. EHJUiHHrca (1791 r.), A. 3. Hop- 
aeHiiieabaa (1878—1879 it.), 6parbeB A. h A. Kpay3e (1881 r.). Tax xax hx axcneannnn 
paGoTajiH b panoHe MeHnrMeHCxoro 3ajiHBa h 3aanBa JIaBpeHTHa h HMean b cbocm cocTaBe 
(xyraHHxoB (Thxomhpob, raBpnaiox, 1966). OaHaxo Mbi He HMeeM <£axTHHecxoro noa- 
TBepxaeHHa (nyGnnxannn, rep6apHbix o6pa3nOB) 3TOro npeanoaoxeHna. 

B 1962 r. KyxyHbexne kjhohh noceTHJi HayHHbiii cOTpyaHHK CexTopa CeBepa EHH 
AH GCCP B. A. laBpnaiox. Pe3yjibTa™ ero pa6orbi He OTpaxeHbi b ny6anxaiiHax, ho 
co6paHHbie km pacTeHHa xpaHaTCa b repGapnn EHH. Toabxo noceuieHHa E. A. JOpueBbiM 
30 nioaa 1971 r. h T. B. naneBoii h H. H. MaxapoBOH b 1972 r. KyxyHbcxnx ropaanx 
unoHeii Hainan OTpaxeHne b GoTaHnaecxon anTepaType (JOpneB n ap., 1973a, 19736, 
1975). K coxcaaeHHio, b sthx CTarbax o hobhx h peaxnx aaa HyxoTxn Bnaax ynoMaHyro 
Toabxo 20 BnaoB H3 HanaeHHbix b panoHe xmoaeii. Tax xax E. A. JOpneB n ero 
coTpyaHHxn noceman KyxyHbexne xaioan b Hanaae nepnoaa nx xo3aiicTBeHHOro ocBoe- 
hhh, b 3thx c6opax coBceM He OTpaxceHO BanaHne aeaTeabHoc™ moaeii Ha 4>aopy TY. 

B 1974 r. KyxyHbexne xaioan noceTna GoTaHnx H3 HHCTHTyra GnoaornHecxnx 
npoGaeM CeBepa (MaraaaH) A. II. XoxpaxoB. B CBoeii CTaTbe XoxpaxoB (1979) npnBea 
enneox, BxaxmaiouinH b ce6a 30 BnaoB pacreHnn H3 TY n 19 BnaoB H3 oxpyxajomnx 
xyHap, n ocHOBHoe BHnMaHne yaeana 3aHOCHbiM xyabTypHbiM n copHbiM pacTeHnaM. Bo 
«<Daope MaraaaHCxon o6aacTH» XoxpaxoB (1985) npnBea 6oaee TOHHbie onpeaeaeHna 
HexoTopbix BnaoB, coGpaHHbix Ha 3thx xmoaax, cobccm He ynoMHHya HexoTopue Bnabi, 
npHBeaeHHbie b CTaTbe 1979 r., n yxa3aa aaa xmoaeii paa BnaoB, He npnBeaeHHbix b stoh 
crraTbe. 

TeppnTopna TY OTanaaeTca ot oxpyxaromnx lynapoBbix npocTpaHCTB cBoeo6pa3HbiM 
npoaBaeHneM paaa (JiaxTopoB epeaw. laaBHbie H3 hhx: OTcyTCTBne bchhoh h ce30HHoii 
Mep3aorbi, OTcyTCTBne nan HeyCTonnnBOCTb CHexHoro noxpoBa 3hmoh Ha aacTH Teppn- 
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TopHH, 3H£iHHTeJibHoe h nocTOflHHoe yanaxHeHne rpyHTa, 3aconeHne bobm h noHBbi, 
cmibHaa BJiaxHocTb h noBHiueHHaa TeMnepaTypa B03ayxa Kpyrjibiii roa, TyMaHbi b 
xojioflHbie ce30Hbi h npH noHHxeHnn TeMnepaTypbi jictom, CKOiuieHHe Ooabinoro kojih- 
necTBa cHera no nepwjjepnn ypoanma. 

3th ycjioBHa xaxyrca OaaronpHaTHbiMn ana pa3BHTna nbiniHon pacraTeabHOcra c 
pa3HOTpaBbeM h xycrapHnxaMH. OaHaxo b 3to coaeTaHne ycjioBHH bxobht Hecxonbxo 
He&aaronpHflTHbix, tbxhx xax 3aconeHHe, nepeysnaxHeHne h Bbicoxaa TeMnepaTypa 
cy6cTpaTa. B xanMaTnaecxon oOcraHOBxe noa30Hbi TnnnaHbix TyHnp, npHMopcxoH 
nonocH h ropHon aoanHbi aaxe aencTBHe Taxoro (JiaKTopa, xax Bbicoxaa TeMnepaTypa 
B03jiyxa, Hesfjic^eKTHBHo H3-3a cHJibHbix nopbiBHCTbix BeTpoB. ManocHexHaa nempajibHaa 
aacn> ypoanma HenocpeacTBeHHO KOHTaKTHpyeT c o6nni>HO 3acHexeHHon ero nepn^epneii 
npH OTcyrcTBHH npoMexyroaHon yMepeHHO h ycTonanBO 3acHexeHHOH nonocH. TaKHM 
o6pa30M, b npeaenax TY npeoCnaaaiOT nonMeHHO-raneaHHXOBbie axoTonw, KOTopbie 
koht aKTHpyiOT noarn 6e3 nepexoflOB c npnpyaeHHbiMH h npHCHexHHKOBHMH axoTonaMH 
Ha CKJlOHaX B flOJIHHy. 

flna KyxyHbCKHX, xax h ana apynnx ropaanx xmoaeii HyxoTxn, xapaxTepeH paa 
cnenntJjnaecxHx axoTonoB c coorBeTCTByiomHMH pacTHTeabHHMH coo6mecTBaMH. K hhm 
othochtch Mecra cna6bix BbixoaoB ropaaen BoaH c iuieHKaMH TepMOtJjnnbHbix Boaopocaen 
h pa3pexeHHHM noxpoBOM TepMocjwnbHbix 3aaxoB h chthhkob ( Puccinellia hauptiana, 
Juncus ambiguus var. ossoraicus ); pyabn c ropaaen Boaon h nneHxaMH Boaopocaen Ha 
noBepxHOCTn BoaH n Ha a«e; yBaaxHeHHbie 6epera BoaoeMOB n pycea c pa3pexeHHbiMH 
oaHOBHaoBHMH rpynnnpoBKaMH raao- n TepMOcJjnnbHbix TpaB (Cochlearia arctica, Pucci¬ 
nellia hauptiana)', cyxne npnnoaHaTbie Teppacw h Baabi c 6onee coMKHyTbiMn h mhoio- 
BHaoBbiMH coo6mecTBaMn ( Chamerion angustifolium, Angelica gmelinii. Erysimum chei- 
ranthoides)\ xpyTbie cxnoHbi ncKyccTBeHHbix h ecrecTBeHHbix rpaa h OyipoB k BoaoeMaM, 
3aHaTbie pa3pexeHHHMH rpynnnpoBKaMH TepMcxJjnnoB, a Taxxe lyHapoBbix n npnMopcxnx 
pacTeHHH (Athyrium cyclosorum, Agrostis scabra, Triseium spicatum, Angelica gmelinii ); 
6epera MenxHx pyabeB c MeaaeHHO Texymen ocTbiBiueii Boaon n TpaBaHO-3eaeHOMoniHbiM 
cnaouiHHM noxpoBOM (Puccinellia hauptiana, Epilobium palustre ); 3acHexeHHbie cxnoHbi 
xopeHHbix OeperoB Tenabix peaex c MOxoBO-pa3HOTpaBHHMH coo6mecTBaMH, caoxeHHbiMn 
He6oabuiHM xonnaecTBOM BnaoB HHBaabHoro pa3HorpaBba (Epilobium anagallidifolium, 
E. hornemannii). 

TpaBaHo-3eaeHOMoniHbie xoBpbi, BCTpeaaromneca Ha ropaanx xaionax, oaeHb noxoxn 
Ha coo6mecTBa, o6pa3yromneca no 6eperaM ropHbix pyabeB, Texymnx ot Taiomnx 
CHexHHXoB. MoxoBo-pa3HorpaBHbie coo6mecTBa cnabHo 3acHexeHHbix cxaoHOB no ne- 
pw^epnn TY no cocTaBy n CTpyxType naeHTHHHbi HHBaabHbiM cooOmecrBaM, HaxoaamnM- 
ca BHe BanaHna Tenabix xmoaeii. 

B nponecce xo3aiiCTBeHHOro ocBoeHna Ha TeppnTopnn KyxyHbcxHx xmoaeii ccJiopMH- 
poBaaHCb cBoeo6pa3Hbie aHTponoreHHbie axoTonw n pacTHTeabHbie cooOmecrBa. K hhm 
OTHOcaTca: orropoxeHHaa ot oxpyxeHHa TeppnTopna pa3pyineHHbix Tenann c MOmHHM 
caoeM naoaopoaHOH noaBbi, noaorpeBaeMHM cy6cTpaTOM h rpynnnpoBxaMH copHaxoB; 
oropoaH c naoaopoaHOH noaBoii, 6oaee cnaObiM oOorpeBOM h caa6on H3oaanneH ot 
oxpyxaiomHx axoronoB; 3aMycopeHHbie h yHaBoxeHHbie yaacrxH oxoao nTnnecfiepMbi c 
coo6mecTBaMH mccthbix MnxpoTepMHbix pyaepaaoB; ra30Hbi y bomob; BbrronTaHHbie 
noBbiuieHHa no OeperaM Tenabix OacceiiHOB h pyabeB c rpynnnpoBxaMH TepMocJjnnoB, 
amponoxopoB h mccthbix pyaepaaoB; naomaaxa aaa CToaHxn aBTOMoOnnen c ynnoTHeH- 
HbiM h noaorpeTHM rpyHTOM h coo6mecTBaMH Tenaoaio6HBbix pyaepaaoB. 

TeppHTopna TY, b npeaeaax xoTopoii mm HCcneaoBann <|)nopy h pacTHTeabHOCTb, 
HMeeT (jiopMy npaMoyroabHnxa aanHoii 200 m (c ceBepa Ha ror) h iuhphhoh 100 m (pnc. 2). 

Cyaa no <|)nope h pacTHTeabHOCTH, BanaHne xmoaeii BBepx no aoanHe, Ha ceBep, 
npoaBaaeTca HecnnbHO. Taxxe caa6o hx BanaHne Ha cpeaHne n BepxHne aacTH xpyroro 
BOCTOHHOro 6opra aoanHbi n Ha 3anaaHyio aacrb aoanHbi, rae npoxoaHT ochobhoc pycao 
p. KyxyHb. HecoMHeHHO, hto Bona b pexe nocae npncoeaHHeHna Tenaoro pyabn ctbho- 
BHTca aoBoabHo TenaoH. OaHaxo Hnxe Mecra canaHna hct xapaxTepHbix pacTHTeabHbix 
cooOmecTB TepMocjmnoB (bo3moxho, H3-3a caa6o BbipaxeHHofi noiiMbi). Ha aeBOM, 
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■anropHOM 6epery peKH, cjioxchhom rcibi6aMH rpaHHTa, non bjihahhcm tciuioh bouh 
4»pMnpyioTCfl coo6mecTBa c Chamaepericlymenum suecicum, Angelica gmelinii, Chame- 
rion angustifolium. Cjia6oe bji^hhhc bouh mnoHeii cKa3biBaeTca aoBOJibHO uaneKO, Ha 
■pOTaxeHHH OKOJIO 10 KM. Oho BbipaxeHO B IipOH3paCTaHHH OTfleJIbHbIX OCo6eH TepMO- 
■ rano(J)HJibHbix pacTeHHH b iiohmchhux cooOmecTBax h b o6pa30BaHHH rajio(|)HJibHbix 
cooOmecTB Ha Mecre Haneun, b 3 km ot ycTbs peKH. 

06T>eflHHeHHafl <|)Jiopa TY h ero OKpecTHOcreii (b npeuejiax OacceiiHa p. KyKyHb) 
ecwepxHT 272 Buaa (cm. chhcok). OHa cocTaaneHa Ha ocHOBaHHH HauiHx cOopoB 
(234 Buaa), cnHCKa B. A. KDpueBa h T. B. EbiHeBOH (181 BH.n), 2 /o6T>e,anHeHHoro cnHCKa 
■3 nyOjiHKauHH A. n. XoxpsKOBa (51 bhu) h cOopoB B. A. raBpHJHOKa b kojuickuhh 
TepOapHa EHH. B 3thx cnHCKax mhoto oflHHaKOBbix bhuob, noaTOMy b Haiueii o6i>e,an- 
■CHHOH (Jjjiope BHflbl, HaiweHHbie TOJIbKO OflHHM H3 KOJTJieKTOpOB, o6o3HaHCHbl COOTBeT- 
creyiomHMH OyKBaMH: KD — B. A. KDpueB, K — A. E. KaTeHHH, T — B. A. raBpHJHOK, 
10X — TOjibKO E. A. KDpueB h A. II. XoxpsKOB. ToJibKo KDpueB Haiueu b stom paiioHe 
33 Buaa, TOjibKO raBpHJHOK — 1 bhu, TOjibKO Haiua ipynna — 82 Buaa. CTpoHHbie OyKBbi 
Bocne Ha3BaHHa Buaa h nepeu hhuckcom KOJUieKTopa o6o3HanaK)T bhuh: t — npou3pac- 
TaioiUHe b oKpyxcaiomHx Tyunpax, y — b TepMajibHOM ypoHHiue, 3 — 3aHOCHbie. OaHa 
3aeaaoHKa nepeu Ha3BaHueM BHua o3HanaeT, hto ero paHee He HaxoaHJiH b npeaeuax 
KpaiiHe-BoCTOHHoro (JmopucTHHecKoro OKpyra, a a Be 3Be3jOHKn — hto ero paHbiue He 
■aXOflHJIH B TyHflpax HyKOTKH. 

Ha3BaHHa bhuob b cnucKe uaHbi no «ApKTHHecKoii <|)Jiope CCCP» (1960—1987) h 
CBOUK e C. K. HepenaHOBa (1995). Poflbi b ctwckc pacnojioxeHbi no cmctcmc BHniepa, a 
uiabi b npeaeuax poaoB — no ajifJiaBHTy. 

B cnncoK hbmh He bkjhohch bhu Phyllodoce coendea (L.) Bab., yxa3aHHbiH 
A. II. XoxpaKOBbiM (1979) ftiia OKpecrHocTeii KyxyHbCKHx Kmoneii, ho He HaHaeHHbiii 
apyniMH OoraHHKaMH h He npHBeaeHHbiu uuu Bcero ceBepo-BocTOKa HyKOTCKoro n-OBa b 
«A pKTHHecKOH <|)nope CCCP» (Bbin. 8 (1), 1980 r.). 

Hnxe npHBOflHTCfl cnncoK cocyancTbix pacTeHnii TeppuTopuH KyxyHbCKHx KJUOHeii h 
HX OKpeCTHOCTefi. 

Polypodiaceae : Athyrium cyclosorum (Rupr.) Maxon — y; Dryopteris fragrans 
(L.) Schott. — t, K. 

Equisetaceae : Equisetum arvense L. subsp. boreale (Bong.) Tolm. — t, y; 
£. scirpoides Michx. — t; E. variegation Schleich. ex Web. et Mohr. — t, K. 

Lycopodiaceae: Lycopodium alpinum L. — t, K; L. annotinum L. subsp. pungens 
(La Pyl. et Kom.) Hult. — t, K; L. clavatum L. subsp. monostachyon (Grev. et Hook.) 
Seland. — t; L. selago L. subsp. arcticum Tolm. — t. 

Selaginellaceae: Selaginella sibirica (Milde) Hieron — t, K. 

Poaceae: Agrostis kudoi Honda — t, y, K; A. scabra Willd. — y; *A. stolonifera 
L. — y, K; **Alopecurus arundinacea (Trin.) Beal. — y, 3, K; A. alpinus Smith subsp. 
borealis (Trin.) Jurtz. — t, K; Arctagrostis arundinacea (Trin.) Beal. — t, y; A. latifolia 
(R. Br.) Griseb. — t, y; Arctophila fulva (Trin.) Anderss. — t, y, K; Calamagrostis 
arctica Vasey — t; C. deschampsioides Trin. — t, y, K; C. lapponica (Wahlenb.) 
C. Hartm. — t; C. purpurea (Trin.) Trin. — t, y; C. tenuis V. Vassil. — t, K; Descham- 
psia borealis (Trautv.) Roshev. — t, y, K; D. sukatschewii (Popl.) Roshev. — t, K; 
Dupontia psilosantha Rupr. — t, y, K; Elytrigia repens (L.) Nevski — y, 3 ; Festuca 
altaica Trin. — t; F. brachyphylla Schult. et Schult. fil. — t, y; **F. pratensis Huds. — 
y, 3 , K; F. rubra L. subsp. arctica (Hack.) Govor. — t, K; Hierochloe alpina (Sw.) Roem. 
et Schult. — t; Leymus interior (Hult.) Tzvel. — t, y, K; L. villosissimus (Scribn.) 
Tzvel. — t, K; Phippsia algida (Soland.) R. Br. — t, y; Poa alpigena (Blytt) Lindm. 
subsp. colpodea (Th. Fries) Jurtz. et Petrovsky — t, y, K; P. arctica R. Br. — t, y; 
P. malacantha Kom. — t, y; P. paucispicula Scribn. et Merr. — t, y; P. pratensis L. — 
y, K; Puccinellia hauptiana V. Krecz. — t, y; *Trisetum alascanum Nash. — t, y, K; 


2 E. A. lOpueB HK)6e3HO pa3pemwi Haw Hcnojn>30Ban> b 3toh craTte ero Heony6jiHKOBaHHtm ciihcok bhaob. 
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T. sibiricum Rupr. subsp. litorale (Rupr.) Roshev. — t, K; T. spicatum (L.) K. Richt. — 
t, y. 

Cyperaceae: Baeothryon caespitosum (L.) A. Dietr. — t; Carex atrofusce 
Schkuhr — t, K); C. concolor R. Br. — t, y; C. cryptocarpa C. A. Mey. — y, T: 
C. eleusinoides Turcz. — t, y; C. fuscidula V. Krecz. ex Egor. — t; C. glareosci 
Wahlenb. — t; C. holostoma Drej. — t; C. lachenalii Schkuhr — t, y, K; C. ledebouri- 
ana C. A. Mey. ex Trev. — t; C. lugens H. T. Holm — t, y; C. membranacea Hook. — 
t; C. misandra R. Br. — t; C. nesophila H. T. Holm — t, y; C. podocarpa R. Br. — t; 
C. pyrenaica Wahlenb. subsp. micropoda (C. A. Mey.) Hult. — t; C. rariflora (Wah¬ 
lenb.) Smith — t; C. rotundata Wahlenb. — t; C. rupestris All. — t, KD; C. saxatilis 
L. — t; C. scirpoidea Michx. — t, KD; C. vaginata Tausch. subsp. quasivaginata (Clarke) 
Malysch. — t, K); C. williamsii Britt. — t, K; Eriophorum polystachion L. — t; 
E. russeolum Fries — t, K; E. scheuchzeri Hoppe — t, K; E. vaginatum L. — t, K; 
Kobresia myosuroides (Vill.) Fiori et Paol. — t; K. simpliciuscula (Wahlenb.) Mac- 
kenz. — t, K. 

Juncaceae: Juncus arcticus Willd. s. str. — t, K; J. biglumis L. — t; J. ambiguus 
Guss. var. ossoraicus (V. Novikov) V. Novikov — y, K; J. castaneus Smith — t. y; 
J. leucochlamys Zing, ex V. Krecz. subsp. borealis Tolm. — t, K; J. triglumis L. — t, 
K; Luzula beringensis Tolm. — t, KD; L. confusa Lindb. — t; L. multiflora (Retz.) Lej. 
subsp. kjellmaniana Tolm. — t, y; L. nivalis (Laest.) Spreng. — t, y, K; L. parviflora 
(Ehrh.) Desv. subsp. melanocarpa Tolm. — t, K; L. tundricola Gorodk. ex V. Vassil. — 
t; L. unalaschkensis (Buchen.) Satake s. str. — t, y; L. wahlenbergii Rupr. — t. 

Liliaceae: Allium schoenoprasum L. — t, y, K; Lloydia serotina (L.) Reichenb. — 
t, K; Tofieldia coccinea Richards. — t, K; T. pusilla (Michx.) Pers. — t, KD; Veratrum 
oxysepalum Turcz. — t. 

Salicaceae: Salix alaxensis Covil. — t, K; S. arctica Pall. s. str. — t, y; S. cha- 
missonis Anderss. — t; S. fuscescens Anderss. — t, K; S. phlebophylla Anderss. — t; 
S. polaris Wahlenb. — t, y; S. pulchra Cham. — t, y; S. reticulata L. — t, K; S. saxatilis 
Turcz. ex Ledeb. — t, K; S. sphenophylla A. Skvortz. — t. 

Betulaceae : Betula exilis Sukacz. — t. 

Polygonaceae: Koenigia islandica L. — t, y; Oxyria digyna (L.) Hill. — t; 
Polygonum bistorta L. subsp. ellipticum (Willd. ex Spreng.) Petrovsky — t; P. convol¬ 
vulus L. — y, 3; *P. humifusum Pall. — y, K; P. tripterocarpum A. Gray — t; P. vivi- 
parum L. — t; Rumex arcticus Trautv. — t; R. beringensis Jurtz. et Petrovsky — t; 
**/?. longifolius DC. — y, 3, K. 

Portulacaceae: Claytonia acutifolia Pall, ex Schult. — t; C. eschscholtzii Cham. 

s. str. — t, KD; Montia lamprosperma Cham. — t, y, K. 

Caryophyllaceae: Cerastium sp. — t, KD; Minuartia arctica (Stev. et Ser.) 
Graebn. — t; M. macrocarpa (Pursh) Ostenf. — t; Sagina intermedia Fenzl — t, y; 
Silene acaulis (L.) Jacq. — t; S. stenophylla Ledeb. — t; Stellaria calycantha (Ledeb.) 
Bong. s. str. — y; S. ciliatosepala Trautv. — t; S. crassifolia Ehrh. — y; S. edwardsii 
R. Br. — t, KD; **S. graminea L. — y, 3, K; S. humifusa Rottb. — t, K; S. media (L.) 
Vill. — y, 3; S. monantha Hult. — t, y; S. umbellata Turcz. ex Kar. et Kir. — y, KD; 
Wilhelmsia physodes (Ser.) McNeill — t. 

Ranunculaceae: Aconitum delphinifolium DC. subsp. paradoxum (Reichenb.) 
Hult. — t; Anemone sibirica L. — t; Beckwithia chamissonis (Schlecht.) Tolm. — t; 
Caltha arctica R. Br. s. 1. — t, K; Oxygraphis glacialis (Fisch) Bunge — t, K; 
Ranunculus hyperboreus Rottb. s. str. — t, y, K; R. hyperboreus subsp. arnellii Sche- 
utz — t, y, K; R. nivalis L. — t; R. pallasii Schlecht. — t, K; R. pygmaeus Wahlenb. — 

t, y; R. sulphureus C. J. Phipps — t, KD; Thalictrum alpinum L. — t. 

Papaveraceae: Papaver macounii Greene — t, KD. 

Brassicaceae: Arabis kamtschatica (Fisch.) Ledeb. — y; Cardamine bellidifolia 
L. — t; C. digitata Richards. — t, KD; C. pratensis L. subsp. angustifolia Schulz — t, 
KD; C. victoris N. Busch — t; Cochlearia arctica Schlecht. ex DC. s. str. — t, y; 
C. groenlandica L. — t, K; Draba barbata Pohle — t, KD; D. hirta L. — t, KD; 
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D. juvenilis Kom. — t, KD; Ermania parryoides (Cham.) Botsch. — t, KD, X; Erysimum 
duiranthoides L. — y, K; Rorippa palustris (L.) Bess. — y, K. 

Crassulaceae: Rhodiola atropurpurea (Turcz.) Trautv. et Mey — t. 
Saxifragaceae: Chrysosplenium tetrandrum Th. Fries — t, K; Saxifraga calycina 
Sternb. — t; S. cernua L. — t, K; S. firma Litv. ex A. Los. — t; S. foliolosa R. Br. — 
t, y; S. hieracifolia Waldst. et Kit. subsp. longifolia (Engl, et Irmsch.) Jurtz. et 
Petrovsky — t; S. hirculus L. s. 1. — t, K; S. hyperborea R. Br. — t; S. nelsoniana 

D. Don — t, y; S. nudicaulis D. Don — t; S. porsildiana (Calder et Savile) Jurtz. et 
Petrovsky — t; Parnassia kotzebuei Cham, et Schlecht. — t. 

Rosaceae: Acomastylis rossii (R. Br.) Greene — t, K; Comarum palustre L. — t, 
I; Dryas ajanensis Juz. subsp. beringensis Jurtz. — t, y; D. punctata Juz. s. str. — t, 
10 ; Novosieversia glacialis (Adams) F. BoIIe — t; Potentilla biflora Willd. — t, KD; 
P. elegans Cham, et Schlecht. — t; P. fragiformis Willd. ex Schlecht. — t, KD; 
P. hyparctica Malte s. str. — t; P. subvahliana Jurtz. — t; P. uniflora Ledeb. — t, K); 
P. villosula Jurtz. — t; Rubus arcticus L. — t, y; R. chamaemorus L. — t; R. stellatus 
Smith s. str. — t, K; Sanguisorba officinalis L. — t, K; Sibbaldia procumbens L. — t, 
y. Spiraea beauverdiana Schneid. — t, y. 

Fabaceae: Astragalus tugarinovii Basil. — t, K); Hedysarum hedysaroides (L.) 
Schinz et Thell. subsp. tschuktschorum Jurtz. — t; Oxytropis borealis DC. — t, K; 

O. czukotica Jurtz. — t; O. maydelliana Trautv. — t, K; O. mertensiana Turcz. — t, 
10 ; **Trifolium repens L. — y, 3, K. 

Empetraceae: Empetrum subholarcticum V. Vassil. — t, y. 

Violaceae: Viola epipsiloides A. et D. Love — t, y. 

Onagraceae: Chamerion angustifolium (L.) Holub — t, y; C. latifolium (L.) 
Holub — t, y; Epilobium anagallidifolium Lam. — t, y; E. hornemannii Reichenb. — y; 

E. palustre L. — y. 

Hippuridaceae: Hippuris vulgaris L. — t. K. 

Apiaceae: **Anethum graveolens L. — y, 3, K; Angelica gmelinii (DC.) M. 
Pimen. — t, y; Podistera macounii (Coult. et Rose) Math, et Const. — t, K. 

Cornaceae: Chamaepericlymenum suecicum (L.) Aschers. et Graebn. — t, y. 
Pyrolaceae: Orthilia obtusata (Turcz.) Hara — t, K; Pyrola grandiflora Radi¬ 
us - T. 

Ericaceae: Andromeda polifolia L. subsp. pumila V. Vinogr. — t; Arctous alpina 
(L.) Nieden. — t; Cassiope tetragona (L.) D. Don — t, K; Ledum palustre L. subsp. 
decumbens (Ait.) Hult. — t; Loiseleuria procumbens (L.) Desv. — t, y; Rhododendron 
camtschaticum Pall. — t, y; R. parvifolium Adams — t, KD; Vaccinium uliginosum L. 
subsp. microphyllum Lange — t; V. uliginosum subsp. vulcanorum (Kom.) Jurtz. — t, 
K; V. vitis-idaea L. subsp. minus (Lodd.) Hult. — t, y. 

Diopensiaceae: Diapensia obovata (Fr. Schmidt) Nakai — t. 

Primulaceae: Androsace chamaejasme Wulfen subsp. arctisibirica Korobkov — 
t; A. ochoiensis Willd. ex Roem. et Schult. — t; Dodecatheon frigidum Cham, et 
Schlecht. — t; Primula tschuktschorum Kjellm. s. str. — t, K; P. borealis Duby — t, 
KD; P. nutans Georgi — t, K; P. eximia Greene — t; Trientalis europaea L. — y, KD, X. 

Gentianaceae: Gentiana algida Pall. — t; G. glauca Pall. — t, y; G. propinqua 
Richards. — t, K. 

Polemoniaceae: Polemonium acutiflorum Willd. ex Roem. et Schult. — t, y. 
Solanaceae: Solanum tuberosum L. — y, 3. 

Scrophulariaceae: Lagotis minor (Willd.) Standi. — t; Pedicularis capitata 
Adams — t; P. labradorica Wirsing — t; P. lanata Cham, et Schlecht. — t, KD, X; 

P. langsdorffii Fisch. ex Stev. — t; P. oederi Vahl — t; P. pennellii Hult. — t; 
P. sudetica Willd. subsp. albolabiata Hult. — t, KD; P. sudetica subsp. interioroides 
Hult. — t, K; P. sudetica subsp. pacifica Hult. — t, K. 

Lentibulariaceae: Pinguicula spathulata Ledeb. — t; Utricularia minor L. — 
t, K; U. ochroleuca R. Hartm. — t, K. 

P l ant a g in ace a e: Plantago major L. — y, K. 
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Rubiaceae: Galium brandegei A. Gray — y. 

Caprifoliaceae: Linnaea borealis L. — t, K). 

Valerianaeeae: Valeriana capitata Pall, ex Link — t. 

Asteraceae: Antennaria friesiana (Trautv.) Ekman — t; Arctanthemum arcticun 
(L.) Tzvel. subsp. polare (Hult.) Tzvel. — t, K; Arnica frigida C. A. Mey. ex Ujin — t 
Artemisia arctica Less, subsp. ehrendorferi Korobk. — t, y; A. furcata Bieb. — t 

A. glomerata Ledeb. — t; A. tilesii Ledeb. — t, y; Hulteniella integrifolia (Richards.; 
Tzvel. — t, KD; Nardosmia frigida (L.) Hook. — t; Saussurea angustifolia (Willd.; 
DC. — t; S. tilesii (Ledeb.) Ledeb. — t, K; Senecio atropurpureus (Ledeb.; 

B. Fedsch. — t, KD; S. congestus (R. Br.) DC. — t, KD; S. kjellmanii A. E. Porsild — t 
S. resedifolius Less. — t; Solidago compacta Turcz. — t, y; Taraxacum sibiricim 
Dahlst. —* t, KD; T. alaskanum Rydb. — t, KD; T. zhukovae Tzvel. — t, KD; Tripleuros 
permum hookeri Sch. Bip. — y; **Lepidotheca suaveolens (Pursh) Nutt. — y, 3, K. 

BHe TY npoH3pacTaiOT 242 BHfla, b npeflenax TY — 91 bha, h JiHiub 61 bha — o6uiHe 
jinx 3thx flByx jioKajibHbix <|>jiop. 3to 3HanHT, hto cfwiopa TY BxjnoHeHa bo cfwiopy paiioHa 
KyxyHbCKHx mnoHeii Ha 68 %, a o6maa <|)Jiopa bo (Jwiopy TY — Ha 25 %. Toflbxo BHe 
TY — 180 bhuob, TOJtbKO Ha TeppHTopHH TY — 30 BHflOB. JloxanbHaa cfwiopa (JIO) 
KyxyHbCKHx xjnOHeii b neflOM, 3a HCxmoneHueM 3aHOCHbix bhaob TY, HMeeT HexoTopbie 
oco6eHHOCTH, OTJiHsasomHe ee ot JioxanbHbix <|)Jiop coceflHHx TeppHTopHH, HanpHMep or 
HO oKpecTHOCTeii noc. JlaBpeHTHfl. 3th oco6chhocth 3axniOHaK)TCfl b tom, hto b 
HeicoTopbix poaax b paiioHe lemoHeii OTMeneHO MHoro bhaob, OTcyTCTByromHX b oxpecT- 
hocthx noc. JlaBpeHTHfl; (HanpHMep, b pone Juncus b paiioHe xniOHeH OTMeneHO 6 bhaob, 
a b noc. JlaBpeHTHfl — 2; b pone Stellaria — 8 h 2 cootbctctbchho). 

C iipyroH CTopoHbi, b JIO OKpecTHOCTeii KyxyHbcxHX xmoneH hct hjih Mano bhaob H3 
HeKOTOpbIX pOflOB, npeflCTaBJieHHblX 6oj1bLUHM KOJIHHeCTBOM BHflOB B JIO OKpeCTHOCTCH 
noc. JlaBpeHTHfl: 3to poflbi Draba, Taraxacum, Puccinellia, Cerastium, Gastrolychnis. 
Anemone, Astragalus, Eritrichium, Antennaria. 

B oKpecTHOCTflx KyxyHbCKHx ropflHHX xniOHeH ycTaHOBjteHbi 2 THna Mecroo6HTaHHH, 
BbueJifliomHxcfl OoraTCTBOM h cBoeo6pa3HeM t})jiopbi. K nepBOMy THny MeCTooOnTanHH 
OTHOCflTCfl nonoro HaxnoHHbie x tory Teppacu Ha cxnoHax OTporoB rop h b TporoBbix 
flOJtHHax, yBjiaxHeHHbie MHoroHHCJieHHbiMH pynbAMH, TexyuiHMH ot TaiomHx chokhhkob. 
3aecb b ycjiOBHAX ycTOHHHBoro, oOwibHoro bcchoh npoTOHHoro yBjiaxHeHHfl 3yTpo(J)HbiMH 
BOjiaMH c^)opMHpoBaHbi TpaBflHO-MoxoBbie rpynnHpoBKH c HOMHHHpoBaHHeM Senecio 
kjellmanii, Pedicularis sudetica, P. oederi, Saxifraga calycina, S. nudicaulis, S. hirculus. 
Lagotis minor, Cardamine victoris, Utricularia minor, U. ochroleuca, Beckwithia chamis- 
sonis, Gentiana glauca, G. algida, Pinguicula spathulata, Minuartia macrocarpa. BTopoii 
THn MecToo6HTaHHH — ceBepo- boctohh bi h ckaoh npHMOpcxon Teppacbi x nojiHue p. Ky- 
xyHb c onojt3aiomHM cymHHHCTHM nepeyBJiaxHeHHbiM rpyHTOM. Tonbxo 3flecb hbmh 
BCTpeneHbi Oxytropis borealis, Sanguisorba officinalis, Oxygraphis glacialis, Juncus 
arcticus. 

B HauieM ennexe ecTb 7 bhaob, paHee He npHBOUHBiuHxcfl jy is <|yiopbi HyxoTcxHx 
Tyuflp. 3to 3aHocHbie h xyjibTypHbie bhah: Anethum graveolens, Lepidotheca suaveolens. 
Trifolium repens, Stellaria graminea, Rumex longifolium, Festuca pratensis, Alopecurus 
arundinacea. KpOMe Toro, 3 aOopnreHHbix BHfla paHee He OTMenajincb b npeaenax 
KpaHHe-BocTOHHoro t})jiopHCTHHecKoro oxpyra: Agrostis stolonifera, Trisetum alascanum. 
Polygonum humifusum. HoBbie ruifl JIO xmoHeii Utricularia minor h U. ochroleuca 
yxa3aHbi H. H. U.Be.neBbiM (1996) Ana Bcex paiioHOB HyxOTKH. HecMOTpa Ha to hto Juncus 
ambiguus (= J. ranarius Song, et Perr. ex Billot) yxa3an Ana Bcero HyxoTcxoro n-oBa 
(Hobhkob, 1985), ero pa3noBHflnocTb J. ambiguus var. ossoraicus Mbi CHHTaeM hobhhkoh 
ata KyxyHbcxnx ropflHHX xjuoHeii, Tax xax KOHKpeTHO ajia hhx OHa paHee He npnBOflH.iaci, 
(Hobhkob, 1982). 

Bo.ibuiHHCTBo hobmx BHflOB HaiifleHO hbmh Ha TeppHTopHH TY, a Trisetum alascanum 
BCTpeneH xax b TY, Tax h BHe ero. Bham, OTcyrcTByiomHe b HauiHx c6opax h OTMeneHHbie 
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cyxHx KEMCHHCTkix ropHbix MecToo6HTaHHH (Carex vaginata subsp. quasivaginata, 
C. rupestris, Claytonia eschscholtzii, Dryas punctata, Potentilla uniflora h ap.). B stoh 
ipynne ecTb Taxixe bhuh, o6mhho npoH3pacTaiomHe Ha coaepixamHX xap6oHaTbi cyCcT- 
parax, — Potentilla biflora, Hulteniella integrifolia. OTcyrcTBHe 3thx bhuob b Haineii 
KOJUieKUHH MOXHO oGbflCHHTb TeM, HTO MbI He IlOCeTHJlH Te HaCTH TOpHOrO MaCCHBa, rfle 
npeflCTaBjieHbi Taxne nopoabi. MHorae bhuh 6m™ nponymeHbi hbmh H3-3a no3aHnx 
cpOKOB pa6oTbi, Koiaa y mhoihx TpaBa hhctbix pacTeHHH yxce OTMepjiH Haa3eMHbie nacTH. 

Erysimum pallassii, Pedicularis lanata, Trientalis europaea, BCTpeneHHbie b OKpecT- 
HOCTflX KyKyHbCKHX KJHOHeH H Ha TY KDpueBbIM H XoxpHKOBbIM, He 6bUlH HaiweHbl HaMH. 
IIocjieflHHH Bna Mor 6biTb yHHHToxeH KynanbmHKaMH, Tax xax oh npoH3pacTaji b 
coo6mecTBax no 6eperaM Tennoro o3epa h pynbeB. Taxaa *e ynacTb nocTHrna, BeposTHo, 
■ Carex cryptocarpa (co6paH raBpnjnoKOM b 1962 r. Ha KyxyHbCKHx mnonax h He HaiiaeH 
no3xe hh KDpneBbiM, hh HaMH). Bjihahhcm aeaTeabHocTH neJiOBexa mojkho o6i>acHHTb 
tot $axT, hto Mbi HauuiH Carex pyrenaica subsp. micropoda Tonbxo BHe TY, a XoxpaxoB 
npHBOUHT stot bhu HJia 3apocaeH nanopoTHuxa Ha xopomo H3yneHHMx HaMH cxnoHax 
6epera Teiuioro o3epa. 

H 3 enHCxa 3aHOCHbix h xyjibTypHbix pacTeHHH XoxpaxoBa (1979) mbi He HauuiH 
20 bhuob. PacTeHHfl 3toh rpynnbi npoH3pacTajiH Ha TY TOJibxo 6aiaroaapa exeroflHbiM 
co3HaTeJibHHM hjih cjiynaHHHM 3aHOcaM ccmhh. IIoaTOMy c npexpameHHeM arpoHOMHHec- 
xoh h xcHBOTHOBOunecKOH ueflTejibHOCTH Ha xjiiOHax 3th BHUH nepecTa™ TaM npOH3- 
pacTaTb. 

HaiiaeHHbie b npeaeaax TY bhubi cocyancTbix pacTeHHH (91 bhu) moxho noapa3uejiHTb 
Ha bhuh, BCTpeneHHbie Taxxe h Ha oxpyxaioiuHx TyimpoBbix TeppHTopnax (61 bhu) h 
xapaxTepHbie TOJibxo ana TY (30 bhuob). B nepByio rpynny bxouht bhubi oxpecTHbix 
TyHup, 3axouamHe Ha TeppHTOpHio TY, a Taxxce Teiuiojno6HBbie bhubi, BbiiueauiHe c TY 
na noflxoflaiuHe arm hhx MecToo6HTaHHa b OKpyacaioiuHx Tynupax. B npeaenbi TY h3 
oxpyxcasomHX TyHjip 3axoaaT h o6pa3yx)T coo6mecTBa pacTeHHfl cyxHx me6HHCTbix 
ropHbix MecTOo6HTaHHH ( Rhododendron camtschaticum, Dryas ajanensis h up.), pacTeHHH 
yMepeHHO 3acHexeHHbix hhjkhhx HacTefi ckjiohob rop ( Empetrum subholarcticum, Loise- 
leuria procumbens h up.), pacTeHna CHJibHO 3acHexeHHbix MecToo6HTaHHH ( Sibbaldia 
procumbens, Poa paucispicula h up.), pacTeHHa yBjiaxHeHHbix h cnerxa 3a6ojioneHHbix 
Tynap ( Carex concolor h up.), pacTeHHa raneHHHKOB xojiouhhx pynbeB ( Carex eleusino- 
ides, Chamerion latifolium h up.). 

Ha yMepeHHO Teiuibix h cjia6o 3aconeHHbix MecToo6HTaHHax no 6eperaM pynbeB hjih 
na Teppacax c pbixabiM xaMeHHCTHM ipyHTOM nocejunoTca npHMopcxHe rano-ncaMMO^JHTbi 
(Angelica gmelinii, Cochlearia arctica h up.). B TeruioBonHbix pynbax h Jiyxax h no hx 
6 eperaM nocenaiOTCH Ranunculus pygmaeus, R. hyperboreus, Montia lamprosperma, 
Dupontia psilosantha h up. Ha HapyineHHbix Meeroo6HTaHHax c TeruiMM cy6cTpaTOM b 
necTHbix coo6mecTBax nocejunoTca TyHapoBbie anocJiHTbi Solidago compacta, Chamerion 
angustifolium, Artemisia tilesii, Arctagrostis arundinacea h up. 

Tonbxo ojihh bhu — oOjiHraTHbiH TepMOcJ)Hji — Puccinellia hauptiana — bmxquht 
3 a npeaejibi TY. Mm Hainan ero b noiiMe p. KyxyHb b 3 — 4 xm HH*e kjhohch b 
HBOBO-3jiaxoBOM pa3peJxeHHOM coo6mecTBe (Salix fuscescens, Calamagrostis deschamp- 
sioides). 

ECTeCTBeHHblH o6MeH BHUaMH Mexmy TyHUpOBbIM OKpyxeeHHeM H SKOCHCTeMaMH TY 
axTHBH3HpoBanca non BJinaHHeM ueaTejibHOCTH HejioBexa. HapymeHHe pacTHTejibHoro 
noxpoBa h yHHHToxeHHe TepMO^HTHbix coo6mecTB Ha TY ocboOouhjih mccto ana 
nocejieHHa He TOJibxo TynnpoBbix pyaepanoB, ho h nouTOJixHyno pan TepMocJjHJibHbix bhuob 
Ha paccejieHHe no ocBo6ouHBiiiHMca MecTaM. Tax, Agrostis scabra noceJiHJica noHTH bo 
ecex cyxHx Teiuibix MecTax oxojio oropoaoB, TeiuiHU, aoMOB h MecTaMH o6pa30Ban HHCTbie 
coo6mecTBa, a Puccinellia hauptiana — no 6eperaM bouocmob. 

BjinaHHe neaTenbHocTH neaoBexa Ha (})Jiopy h pacTHTejibHOCTb TY aBJiaeTca mhoio- 
cropoHHHM: 3TO npHMoe o6eflHeHHe (|)Jiopbi (npeanonoxHTejibHO Ha 3 BHaa), pa3pymeHHe 
TepMOCjlHTHblX paCTHTejIbHbIX COo6meCTB H BHeapeHHe B SXOCHCTeMbl KJHOHeH Goabiuoro 
KOJIHHeCTBa TepMOCj)HJIbHbIX xyjibTypHbix H COpHbIX BHflOB H3 pa3HbIX paHOHOB. CpeflH 10 
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HOBbix asm KpaiiHe-BocTOHHoro OKpyra bhjiob, oTMeneHHbix b pafioHe paOoTbi, 7 3aHocm>ix 
H 3 a6opHreHHBIX, a epeflH 30 BHaOB, CBOHCTBeHHbIX TCMIbKO Ty, 7 BBJiaiOTCfl 3aHOCHbIMH 
COpHHKaMH H 5 - KyJIbTypHbIMH paCTCHHBMH. 

Ha HapymeHHbix MecTooOirraHHax ctfiopMHpoBanHCb cneuH(|)nHecKne cooOiuecTBa 
MeCTHbIX TyHilpOBbIX anO^JHTOB; 3th Bnabl BHeflpHJIHCb BO MHOrae COXpaHHBUIHeca 
TepMO(J)HTHbie cooOmecTBa. HexoTopbie MecTHbie TepMocJjmibHbie pacTeHHa Toxe 3aH»jiH 
Mecra yHHHToxeHHbix coo6mecrB h BHenpmiHCb b HapymeHHbie pacrHTeabHbie coo6mec- 
TBa. C(J)OpMHpOBajlHCb paCTHTeJlbHbie COOOlHeCTBa H3 KyJIbTypHbIX H COpHbIX 3aHPCHbIX 
BHflOB, MHOrae H3 KOTOpbIX BOI1UIH B COCTaB MeCTHbIX paCTHTCJlbHblX COOOlHeCTB. JiflU- 
TejibHbiH cpoK, npoinemnHH co BpeMeHH npeKpauxeHHa xo3aficTBeHHOfi aeflTeabHOCTH Ha 
KJimax, no3BOJiaeT HaM roBopHTb o HaTypajin3aunn HeKOTOpbix xyjibTypHbix h copHbix 
BHAOB 3aHOCHbIX paCTeHHH. 

Bo BpeMa paOoTbi Ha KyxyHbCKHX xmonax HaM 6buia oxa3aHa 6ojibuiaa opraHH3aiiH- 
oHHaa h TexHHnecKaa noMomb HananbHHKOM TonorpacjiHHecKOH cjiyxcOw HyxoTCKoro 
pafioHa A. A. Ma3ypoM. BbipaxaeM eMy 6ojibiuyio npn3HaTeJibHOCTb. ripn onpeaeae- 
hhh rep6apna cocyancTbix pacTCHHH HaM noMoniH coTpyaH hkh BHH PAH H. H. IjBe- 
aeB, T. B. EropoBa, B. B. IleTpoBCKHH h B. A. KDpueB, 3a hto mh hm oneHb 6aaro- 
aapHbi. 

PaOoTa BbinoaHeHa npn noaaepxKe PoccHHCKoro (})OHaa (J>yHaaMeHTaabHbix nccaeao- 

B3HHH. 
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EoroHimecKHH HHCTHTyT hm. B. J1 KoMapoBa PAH no.nyyeHO 20 V 1997 

CaHKT-nerep6ypr 


SUMMARY 

Kukun hot springs are located in the mountain valley near the southern part of Tenkanuy range, 
in the altitude of 65 m and 10 km from the sea shore. The territory is under the strong influence of 
the warm water, the thermal locality (TL) covers the area of 100 x 200 m. 272 species of vascular 
plants are recorded for flora of the TL and surrounding tundras, of which 242 were found outside 
TL, 91 — within TL. Among the latter 30 were founded only within TL and 61 both within and 
outside TL. Among the latter the tundra species entering the TL territory dominates. 82 species new 
for the hot springs area, 7 adventive species new for the Chukotka tundras and 3 aborigenous species 
new for the Extreme-East floristical district were recorded. The result of the anthropogenic influence 
on the hot springs area (started from 1965 and ended in 1985—1990) was the disappearance of the 
unique thermophytic communities from the lake shore and from the banks of the warm brooks. 
Apparently, that was the reason for disappearance of 3 species ( Carex cryptocarpa, C. pyrenaica 
subsp. micropoda, Trientalis europaea ) from TL territory. The disturbed sites were replaced by the 
tundra ruderal plants. Considerable part in the vegetation cover acquired the weeds and cultivated 
species. 
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B. A. YURTSEV. BOTANICAL-GEOGRAPHIC FEATURES OF THE ARCTIC TUNDRA SUBZONE 

OF THE CHAUN CHUKOTKA 


OxapaKTepiooBaHLi TaxcoHOMHnecxHH h reorpatJiHHecKHfi cocraBbi (pnopbi OKpecTHOCTeii nonxpHOH eraH- 
uhh BanbKapxaH (ioxhuh eapuaHT nojuoHbi apxTHHecxHx rymip) Ha no6epexbe BocroHHO-CH6Hpcxoro Mopa. 
cocraB axTHBHbix BHflOB, axoTononoraHecxas CTpyxTypa (Jmopbi, paCTHTe.'ibHOCTh; npoBeaeno cpaBHeHHe c ioxHee 
pacnoaoxeHHbiM pafioHOM r. rieBex (noj30Ha cpeaHHx ranoapKTHHecxHx TyHap, xoHTHHeHTajibHbm BapuaHT) h 
apKTHaecKHMH -rympaMH no6epexHfi o-sa BpaHrena. B npoinBOBec apxTHaecxHM TympaM ocrpoBa, pacrwrejib- 
Hbifi noxpoB oxp. Banbxapxas, xax h Tympbi Mbica Bappoy Ha ceBepe Ajmcxh, npeacTaBJiaer lyMmubifi 
auHiKxfiHTHbiH BapuaHT Toii xe ikhoohu: aoMHHHpyiOT ocoKOBO-nyuiHueBO-ctJjarHOBbie Conora h Cbipbie Tynapbi 
oGeoHeHHoro cooraBa; naTHHcrae TpaBaHo-xycrapHHHKOBbie TyHnpbi nnaxopoTHimbix axoTonoB npeacTaaneHbi 
cjia6o; oTcyrcTByer ConbiimHCTBO xoHTHHeHTanbHbix xceptxpHTOB h KpHOKcepcxpHTOB, xapaxTepHbix xax ansi 
rHnoapxTHHecxHX Tynap rieBexa, Tax h ana apxTHaecxHx tynap o-sa BpaHrena; Bbiuie BCTpeaaeMOCTb paaa 
mnoapxTHHecxHx onwroTpcxfiHbix xycTapHHHxoB (Ha 3ainHiueHHbix me6HHCTbix cxjioHax h raneaHbix Teppacax). 
no cocTaBy bkhob apxTHHCCKHe Tympbi Bajibxapxaa npeacTaBJiaioT pe3xo o6eaHeHHbifi aepHBaT nonocu 
nmoapKTHaecKHX Tynap HyxoTexoro Haropba, aepibi no3HTnBHoro cBoeo6pa3Ha noa™ OTcyTCTByioT (b npoTH- 
BonoaoxHocTb apeBHHM (JuiopHCTHiecxH 6oraTbiM TynapaM o-sa BpaHrena). 

JleTOM 1994 r. mhoio bmcctc c C. C. Xojiohom 6 buiH o6cjienoBaHbi <|)jiopa h pacra- 
TejibHocTb HayHCKOii HyKoncn b okjdccthocthx nojiapHoii CTaHiiHH BajibKapKaii, b 80 km 
k ceBepy ot r. IleBeK. PaHee a hmoi bo3moxhoctb noceTHTb 3tot ynacTOK (cobmcctho c 
B. B. ileTpoBCKHM h B. II. BacHiibKOBbiM) 13—14 aBrycTa 1964 r. cpoKOM Bcero okojio 
cyTOK; Toraa 6bm cocTaBJieH cnHcoK (=110 bhjiob) cocymiCTbix pacreHHH, co6paH rep6a- 
pHH. Yxe Toraa 3necb 6buia BbiasneHa CHTyauna BecbMa CBoeo6pa3Hon ryMHflHoii apKTH- 
necKoii TyHnpbi — c uihpokhm pacnpocTpaHeHHeM TyHapoBbix 6ojiot 6e3 rnnoapKTHHe- 
CKHX KyCTapHHHKOB, HTO COCTaBJiajlO pe3KHii KOHTpaCT C apKTHHeCKHMH TyHflpaMH 
o-Ba BpaHrena, ho bo mhoidm HanoMHHano apKTHHecKne TyHflpbi ceBepHoro no6epexba 
UeHTpajibHoii HyKOTKH (mbic EiuuiHHrca, Mbic IllMHUTa) h ceBepHoro Bbiciyna no6epexba 
AnacKH (mbic Bappoy, oxp. 3anHBa Flpyao-Baii). .IleTajibHO H3yneHHbix ynacTKOB nono6Hoii 
apKTHHecKoii Tyimpbi y Hac oneHb Mano: TOJibKo Ha3BaHHbie ynacTKH. Ho b paiiOHe Mbica 
IllMHUTa npeo6jiaaaiOT ochobhmc ropHbie nopoflbi — ra66poHiibi (a He KHCJibie, KaK b 
paiiOHe BanbKapKaa), Mbic EiuuiHHra *e pacnojioxeH Ha MopcKoii Koce. IloaTOMy 6buia 
nocTaBJieHa ueiib pa3HOcropoHHe H3ynHTb (Juiopy h pacTHTejibHocTb naHHOro ryMHjiHoro 
BapwaHTa apKTHHecKoii Tynapbi xma cpaBHeHHa c noOepexbaMH o-Ba BpaHrejia, no 
KOTopbiM HaKoiuieHbi o6innpHbie MaTepnajiH MHorojieTHnx nccjienoBaHHH (fleTpoBCKnii, 
1985; lOpueB, 1987a; ApKTHHecKHe Tynapbi..., 1994). 

C 23 Hiojia no 25 aBrycTa 1994 r. HaMn 6biJia oOcjienoBaHa TeppnTopna nonyKpyra 
pajiHycoM 6— 8 km c nempoM — nojiapHoii CTaHUHeii Ha 6epery BocTOHHO-Cn6npcKoro 
Mopa, y Hanajia MopcKoii kocbi. C. C. Xojioh (1996) ochobhoc BHHMaHne ynejinji neTajib- 
HOMy onncaHHio HeKcnropbix TnnoB cTpyKTypbi pacTHTejibHoro noKpoBa, b oco6chhocth 
pacTHTenbHocTH uuieiic})OB ckjiohob hh3khx conoK: 3th nuienijibi homhhh py iot b Jiaim- 
ina(})Te. 
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B CB33H c ouemcoH 30HanbH0H CHTyauHH Ha aaHHOM ynacTKe OTKpbrroro no6epexba 
MayHCKOH HyxoTKH nepeno mhoh ctohjih caeayiomHe 3aaaHH: 1) aeraabHO n3ynnTb cocTaB 
(Jwopbi cocyflHCTbix pacTeHHH; 2) onncaTb (aHHOTHpoBaTb) sKoaoro-neHOTHnecKoe pacn- 
peaeaeHHe h BHyTpHJiaHflina(J)THyio aKTHBHOCTb bhjiob; 3) BbiaBHTb ocHOBHbie bhum h 
KnaccH aKOTonoB, oxapaKTepH30BaTb hx pacTHTejibHocTb, H3yHHTb hx napuHanbHbie 
(Jwopbi; 4) BbifleJiHTb (JiaoponeHOTHHecKHe KOMimeKCbi (OIJK) icnaccoB SKOTonoB. 

Pejibe4>, JiHTOJiorHa 

PeabecJj o6cjieflOBaHHoro ynacraa ropHO-paBHHHHHH. Oh orpaHHHeH c iora MaccHBHbiM 
HH3KoropHbiM Boaopa3aeaoM, opncHTHpoBaHHbiM c BocToxa-ioro-BOCTOKa Ha 3anaa-ceBe- 
po-3anaa h aBaaiomHMca ceBepo-3anaaHbiM oTporoM HyxoTCKoro Haropba c OTfleabHbiMH 
noiiHaTHHMH, npeBbimaiomHMH 800 m Haa yp. m., h 6ojiee hh3khmh ceBepHHMH OTporaMH 
(6ojiee 200 m Haa yp. m.), aoxoaamHMH no 6epera Mopa. HexoTopbie H3 hhx BnojiHe 
o6oco6jieHbi ot rpeOHa Boaopa3aeaa, npeacTasnaa co6oh rjibiOoBbie noaHaTHa: conxn 
3ao3epHaa (182 m Haa yp. m.) h BHpbiHMaH (164 m Haa yp. m.). Boc-roHHaa conKa — ropa 
SprbiBeeM (242 m Haa yp. m.) h 3anaaHaa — r. ilHpbiHMaH — Kpyro o6pbiBaiOTca k Mopio. 
B ocTanbHOM xe MexropHaa KOTaoBHHa, orpaHHHeH Haa hh3khmh conKaMH, HMeeT (JropMy 
aM(}3HTeaTpa. OHa o6pa30BaHa oGuihphhmh maeH(|>aMH, TaHymHMHca ot HHBanbHoro 
ycTyna (iOMa) noa iuiockoh BepniHHoii, o6hhho c xpynHbiM chcxhhkom; xopoino 
BbipaxeHa cucTeMa HHBanbHbix Teppac b npHBepniHHHOH nacTH. 

B npeaeaax MexropHOH KOTaoBHHbi ecTb HecKoawco penHbix aoaHH. H3 KOTopbix 
HaHOoHbruaa (aoaHHa p. SprbiBeeM ujhphhoh noHTH 1 km) HMeeT xopoino pa3BHTyio 
raaenHyio noHMy (c t3jihkom) h ranesHbie Teppacbi. 

floMHHHpyioT Bbixoabi KHcabix ocaaoHHbix h MeTaMop(J)HHecKHx nopoa BepxHero 
Tpnaca (KapHHHCKHH apyc): niHHHCTbie caaHnbi, aaeBponHTbi, potobhkh, Ha BOaopa3aeab- 
hom rpe6He — rpaHHTbi (nocaeaHee oTpa3nnocb h Ha cocTaBe BaayHHO-raaeHHOH noilMbi 
p. SprbiBeeM). Xoporno pa3BHTbi MopcKHe xocbi, 03epa aHMaHHoro npoHexoxaeHHa. B 
HH30Bbax p. KeHbiabxBeeM (Ha nepeMbiHKe, oraeaaioineH ee ot Mopa) HMeeTca cnabHO 
o6BoaHeHHaa HH3HHa c noaHroHaabHbiMH 6oaoTaMH, OaflaxapaxaMH, BoaoToxaMH, TepMo- 
KapCTOBblMH 03epaMH. 


KaHMaT 

KaHMaT noaapHOH CTaHUHH BaabKapKafi moxho oxapaKTepH30Ban> BpeMeHHbiM paaoM 
MeTeopoaorHHecicHx Ha6aioaeHHH c 1952 r. HaMH BbinHcaHbi h npoaHaaH3HpoBaHbi 
aaHHbie no cpeaHHM TeMnepaTypaM h ocaaKaM aeTHHx MecaneB 3a 17 aeT, BKaronaa 3 roaa 
(1991—1993 rr.) c aHOMaabHO TeiuibiM aeTOM. C yaeTOM sthx aeT cpeaHaa TeMnepaTypa 
Hioaa b BaabKapxae +3.2 °C, t. e. xoaoaHee, neM b 6yxTe CoMHHTeabHofi Ha o-Be BpaH- 
reaa (3.6°). Ecan xe HCKaiOHHTb sth 3 roaa (He nonaBiuHe bo BpeMeHHbie paaw 
MeTeoaaHHbix, aocrynHbie aaa apyrax noaapHbix CTaHnnii), to cpeaHaa TeMnepaTypa Hioaa 
3a 11 aeT cocTasaaeT +2.6 °C, t. e. noHTH KaK b 6yxTe Poaxepc Ha o-Be BpaHreaa 
(+2.4°). B IleBeKe cpeaHaa HioabCKaa TeMnepaTypa — +7.6°. Haa cpaBHeHHa npHBeay 
cpeaHHe TeMnepaTypbi Hioaa aaa paaa apyrax nyHKTOB noa30Hbi apKTHnecKHX TyHap: 
o-b HeTbipexcToa6oBOH cocTaBaaeT +2.1°, 6yxTa Poaxepca — +2.4, mbic BmuiKHroa — 
+2.7, Mbic CrepaeroBa — +3.1, 6yxTa CoMHHTeabHaa (noc. 3Be3aHbiH) — +3.6, mmc 
LIIm HaTa — +3.8, 6yxTa MapHH IIpoHHHineBOH — +4.0 °C. 

CpeaHaa TeMnepaTypa HiOHa b BaawcapKae cocTaBaaeT +1.4° ( 3 a bhhctom 3 aHOMaab- 
Ho-Teiuibix aeT — +1.1), aBiycTa — +2.8 (+2.4). 

TaKHM o6pa30M, no aeraHM TeMnepaTypaM BaabKapKafi npn6aHxaeTca k BecbMa 
xoaoaHHM BapnaHTaM apKTHHecKHX TyHap Ch6hph h flaabHero BocTOKa. IlpH ceBepHbix 
Berpax, aoMHHHpyiomHx b aeraee BpeMa, npeo6aaaaiOT aHeBHbie TeMnepaTypbi «0.5—2°; 
ho npn npopbiBax ioxhoio Berpa («ioxaKa») H3 KOHTHHeHTaabHbix paiioHOB HayHCKofi 
HyxoTKH h AHiOHCKoro Haropba B03ayx pa3orpeBaeTca 3a 1—3 a«a ao 15° h Bbiuie. 
Kohchho, Bee sto anuib snH3oabi Ha (JioHe ycTOHHHBO xoaoflHoro aeTa, oflHaKO ohh Moryr 
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cymecTBeHHo BUHaTb Ha <£eHoaonuo pacTeHnii, ycxopaa HacTynjieHHe h npoxoxaeHHe 
4ieHO(|)a3. 

ropHbiii BOflopa3fleji b 10 — 15 km k lory aBaaeTca h KHHMaTopa3aenoM, oaHaxo h 
ceBepHee ero xopoiuo npocaexnBaeTca ipaaneHT TeMnepaTyp b HHeBHbie aacbi, Bbi3BaHHbiH 
TeM, hto MopcKOi} TyMaH HepeflKO 6bicTpo pacceHBaerca Haa MexropHOii kotjiobhhoh, 
nofliac ynnpaacb b MaxyuiKH 6eperoBbix conox. ELnoTHbie MopcxHe TyMaHbi — nocToaH- 
Hoe ABJieHHe. CpeaHee KoanaecTBo ocaaKOB 3a roa — 277 mm, MeHbuie hx BbinaaaeT numb 
Ha o-Be HeTbipexcToa6oBOM (211 mm) h b noc. yiuaKOBCKOM Ha o-Be BpaHreaa (228 mm), 
HecKoabKO 6oabiue — Ha Mbice AM6apHHK (ceBepHbie ranoapKTmecKHe TyHapw, 287 mm), 
3aMeTHo 6oabUje Ha Mbice BHaaHHrca (310 mm), Mbice UlMHaTa (332 — 336 mm, h3 pa3Hbix 
hctohhhkob), o-Be EeaoM Ha^Maae (316 mm), Mbice OrepaeroBa (334 mm), Mbice BaHxa- 
peM (351 mm), o-Be KoaioanH (377 mm), XapacaBee Ha flMaae (384 mm); BaHKapeM h 
KoaioHHH pacnoaoxeHbi b noa30He ceBepHbix rnnoapKTHHecKHx TyHap b y3KOM cMbicae. 
B neBexe (noa30Ha cpeaHnx ranoapKTHHecKHx TyHap) Bbinaaaer 297—305 mm ocaaKOB 
no pa3HbiM HCTOHHHKaM (nocaeaHaa UHifjpa — c nonpaBKoii Ha BbiayBaHne H3 cHeroMepa). 
3a Tenabiii nepnoa Ha Baabxapxae BbinaaaeT 88 mm ocaaKOB (xax h Ha Mbice CTepaeroBa), 
Ha yiuaKOBCKOM — 84 mm, Toraa xax Ha Mbice UlMHaTa — 131 mm, o-Be BeaoM — 
127 mm, XapacaBee — 196 mm. 

Ilo neTHHM MecauaM ocaaKH Ha BaabKapxae pacnpeaeaaioTca Tax: nioHb — 19 mm, 
nionb — 40 , aBiycT — 49 mm. 

CpeaHaa rayOnHa cHera 3aecb (b npn6pexHOH noaoce) b anpeae 32 — 33 mm (Maxcn- 
MaabHaa otmctke 56—57 cm) npH naoTHOcra 0.4—0.36 (b y iuekobckom ray6HHa 
CHera — 20 cm, naoTHOCTb — 0.4—0.45). 

Oaopa 

HaM yaaaocb yBeananTb cnncox cocyancTbix pacTeHHH BaabKapxaa co 109 ao 
199 BHaoB h noaBHaoB, t. e. noiTH BaBoe. Coceanaa (6oaee ioxHaa) 4>aopa FleBeKa H3 
noa30Hbi cpeaHHx rnnoapKTHHecKHX TyHap (npn 3Ha4HTeabHO Soabiuefi aameabHOCTH 
H3yHeHHa mhoitimh xoaaexTopaMH) b noaTopa pa3a 6oraae: c BKaioneHneM BaabKyMea h 
AnaneabXHHO OHa HacHHTHBaeT 289 BHaoB h noaBHaoB, a c BKnfoaeHneM h o-Ba PayraH 
(b 6 km ot IleBexa) — 310. flaHHbie o cocTaBe o6enx aoKaabHbix <bnop npeacTaBaeHbi b 
HHxecaeayiomeM cnncKe. 

Budoeou cocmae cocyducmux pacmenuu noKajibHux ifinop ottpecmHocmeu 
2 . IleeeK u nonxpnou cmampiu BajibKapnau 

IIpHHaTbie coKpameHHa: II — IleBex, B — Baabxapxaii. 

Ha3BaHHa BHaoB aaHbi no «ApKTHHecxoH 4)aope CCCP» (1960—1987) c yroiHeHHaMH 
no: K)pueB h ap- (1979) h hobchuihm HCTOHHnxaM. 

Ha3BaHHa bhxiob npnBoaaTca b noa6op, a63aubi cooTBeTCTByiOT ceMeiicTBaM b urnpo- 
KOM HOHHMEHHH, npHHHTOM B «ApKTHHeCKOH ({WOpe CCCP». 

Oaopa IleBeKa oxapaxTepn30BaHa no c6opaM aBTopa (1964—1968, 1973—1974, 
1980—1985 it.) h ero xoaaer B. B. rieTpoBcxoro, A. A. Kopo6xoBa, B. <D. UlaMypnHa, 
T. T. IIoao30BOH, C. A. BaaaHanHa h ap. 

Dryopteris fragrans (L.) Schott. — II. 

Eqisetum scirpoides Michx. — II; E. arvense L. subsp. boreale (Bong.) Tolm. — 

n, b. 

Lycopodium selago L. subsp. arcticum Tolm. — II, B. 

Selaginella rupestris (L.) Spring. — II, B. 

Sparganium hyperboreum Last. — II. 

Potamogeton sibiricus A. Benn. — II. 

Hierochloe alpina (Sw.) Roem. et Schult. — II, B; H. pauciflora R. Br. — II, B; 
Alopecurus alpinus Smith subsp. borealis (Trin.) Jurts. — II, B; Arctagrostis latifolia 
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(R. Br.) Griseb. — II, B; A. arundinacea (Trin.) Beal — II, B; Agrostis kudoi Honda — 
II, B; Calamagrostis purpurascens R. Br. — II; C. deschampsioides Trin. — II, B; 
C. kolymensis Kom. — II, B; C. neglecta (Ehrh.) Gaertn., Mey. et Scherb. subsp. 
groenlandica (Schrank) Matusk. — II; C. holmii Lange — II, B; C. lapponica (Wahlenb.) 
C. Hartm. — II, B; C. purpurea (Trin.) Trin. s. 1. — II; Deschampsia borealis (Trautv.) 
Roshev. — II; Trisetum sibiricum Rupr. subsp. litorale Rupr. ex Roshev. — II; 
T. spicatum (L.) K. Richt. — II, B; Koeleria asiatica Domin — II; Poa malacantha 
Kom. — II, B; P. arctica R. Br. — II, B; P. tolmatchewii Roshev. — B; P. alpigena 
(Blytt) Lindm subsp. alpigena — II, B; P. alpigena subsp. colpodea (Th. Fries) Jurtz. et 
Petrovsky — II, B; P. paucispicula Scribn. et Merr. — II, B; P. pseudoabbreviata 
Roshev. — II, B; P. glauca Vahl — II, B; P. arctostepporum Jurtz. et Probat. (?P. bot- 
ryoides auct.) — II; Arctophila julva (Trin.) Anderss. — II, B; Dupontia psilosantha 
Rupr. — II, B; D. fisheri R. Br. — II, B; xArctodupontia scleroclada (Rupr.) Tzvel. — 
B; Phippsia algida (Soland.) R. Br. — II, B; Puccinellia phryganodes (Trin.) Scribn. et 
Merr. — II, B; P. vaginata (Lange) Fern, et Weath. — II, B; P. borealis Swall. — II; 
P. tenella (Lange) Holmb. — II, B; Festuca altaica Trin. — II; F. rubra L. subsp. 
rubra — II; F. rubra subsp. arctica (Hack.) Govor. — II; F. brachyphylla Schult. 
et Schult. fil. — II, B; F. auriculata Drob. — II; F. lenensis Drob. — II; Bromus 
pumpellianus Scribn. subsp. pumpellianus — II; B. ornans Kom. — II; Leymus villosis- 
simus (Scribn.) Tzvel. — II, B; L. interior (Hult.) Tzvel. — II, B; Hordeum jubatum 

I. — n. 

Eriophorum polystachion L. — II, B; E. triste (Th. Fries), Hadae et A. Love — B; 
E. russeolum Fries subsp. russeolum — n, B; E. russeolum subsp. leiocarpum Novose¬ 
lova (E. medium auct.) — II, B; E. scheuchzeri Hoppe — II, B; E. callitrix Cham, ex 
C. A. Mey. — II; E. vaginatum L. — II, B; Kobresia myosuroides (Vill.) Fiori et Paol. — 

II, B; Carex obtusata Liljebl. — II; C. rupestris All. — II, B; C. chordorrhiza Ehrh. — 
II; C. glareosa Wahlenb. — II, B; C. ursina Dew. — II, B; C. lachenalii Schkuhr. — 
II, B; C. aquatilis Wahlenb. subsp. stans (Drej.) Hult. — 13, B; C. lugens H. T. Holm — 
II, B; C. eleusinoides Turcz. ex Kunth — II; C. subspathacea Wormsk. ex Hornem. — 
II, B; C. ramenskii Kom. s. 1. — B; C. rariflora (Wahlenb.) Smith — II; C. misandra 

R. Br. — II, B; C. norvegica Retz. — II; C. podocarpa R. Br. — II, B; C. vaginata 
Tausch subsp. quasivaginata (Clarke) Malysch. — II; C. williamsii Britt. — II, B; 
C. fuscidula V. Krecz. ex Egor. — II; C. rotundata Wahlenb. — II; C. saxatilis L. subsp. 
laxa (Trautv.) Kalela — II, B. 

Juncus biglumis L. — II, B; J. castaneus Smith — II; Luzula wahlenbergii Rupr. — 
II, B; L. confusa Lindeb. — II, B; L. beringensis Tolm. — B; L. unalaschkensis 
(Buchen.) Satake — II; L. nivalis (Laest.) Spreng. — II, B; L. tundricola Gorodk. ex 
V. Vassil. — II; L. multiflora (Retz.) Lej. subsp. kjellmaniana Tolm. — II. 

Tofieldia pusilla (Michx.) Pers. — II; T. coccinea Richards — II; Veratrum oxyse- 
palum Turcz. — II; Allium strictum Schard. — II; A. schoenoprasum L. — II; Lloydia 
serotina (L.) Reichenb. — II, B. 

Salix reticulata L. — II, B; S. polaris Wahlenb. — II, B; S. phlebophylla Anderss. — 
II, B; S. sphenophylla A. Skv. — II, B; S. fuscescens Anderss. — II, B; S. glauca L. 
subsp. glauca — II; S. tschuktschorum A. Skv. — II, B; S. saxatilis Turcz. ex Ledeb. — 
II, B; £. hastata L. — II; S. pulchra Cham. — II, B; S. anadyrensis Flod. — II; 

S. krylovii E. Wolf — II, B; £. alaxensis Covil. — II. 

Betula exilis Sukacz. — II, B; Alnus fruticosa Rupr. — II. 

Oxyria digyna (L.) Hill. — II, B; Rumex graminifolius Lamb. s. 1. — II, B; R. arcticus 
Trautv. — n, B; Koenigia islandica L. — B; Polygonum humifusum Merk ex C. Koch — 
n; P. ocreatum L. — II; P. tripterocarpum A. Gray — II, B; P. viviparum L. — II, B; 
P. bistorta L. subsp. plumosum (Small) Hult. — II, B. 

Monolepis asiatica Fisch. et C. A. Mey. — II; Atriplex gmelinii C. A. Mey. — II; 
Suaeda arctica Jurtz. et Petrovsky — II. 

Claytonia acutifolia Pall, ex Schult. — II, B; Montia lamprosperma Cham. — II. 
Stellaria peduncularis Bunge — B; S. edwardsii R. Br. — B; £. ciliatosepala Tra- 
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utv. — II, B; S. monantha Hult. — B; S. fischeriana Ser. — B; S. humifusa Rottb. — II, 
B; S. crassifolia Ehrh. — II, B; Cerastium beeringianum Cham, et Schlecht. subsp. 
beeringianum — II, B; C. beeringianum subsp. bialynickii (Tolm.) Tolm. — II, B; 

C. maximum L. — II, B; Sagina intermedia Fenzl — II, B; Minuartia vema (L.) Hiem. — 
II; M. rubella (Wahlenb.) Hiern. — II, B; M. macrocarpa (Pursh) Ostenf. — II, B; 
Minuartia arctica (Stev. et Ser.) Graebn. — II; M. obtusiloba (Rydb.) House — II, B; 
M. biflora (L.) Schinz. et Thell. — II, B; Honkenya diffusa (Hornem.) A. et D. Love — 
II, B; Arenaria tschuktschorum Regel — II; Silene stenophylla Ledeb. — II; S. repens 
Patrin — II; Castrolychnis affinis (J. Vahl) Tolm. et Kozhan. — II, B; G. apetala (L.) 
Tolm. et Kozhan. — II, B; Dianthus repens Willd. — II. 

Caltha arctica R. Br. subsp. arctica — II, B; C. caespitosa Schipcz. — B; Delphinium 
middendotffii Trautv. — II; Aconitum productum Reichenb. — II, B; Anemone richard- 
sonii Hook. — II; A. sibirica L. — II, B; Pulsatilla multifida (G. Pritz.) Juz. — II; 
Beckwithia chamissonis (Schlecht.) Tolm. — B; Ranunculus pallasii Schlecht. — II, B; 

R. gmelinii DC. — II, B; R. hyperboreus Rottb. subsp. hyperboreus — II, B; R. tricre- 
natus (Rupr.) Jurtz. et Petrovsky — II, B; R. pygmaeus Wahlenb. — II, B; R. nivalis 
L. — II, B; R. sulphureus C. J. Phipps — B; R. grayi Britt. — II; R. affinis R. Br. — 
II; R. turneri Greene subsp. turneri — B; Thalictrum alpinum L. — II. 

Papaver lapponicum (Tolm.) Nordh. subsp. orientale Tolm. — II, B; P. lapponicum 
subsp. porsildii Knaben — B; P. schamurinii Petrovsky — B; P. radicatum Rottb. subsp. 
occidental Lundstr. — B; P. detritophilum Petrovsky — B; P. pulvinatum Tolm. subsp. 
pulvinatum — II. 

Corydalis sibirica (L. fil.) Pers. — II. 

Eutrema edwardsii R. Br. — B; Descurainia sophioides (Fisch. ex Hook.) 

O. E. Schulz — II, B; Ermania parryoides (Cham.) Botsch. — B; Erysimum pallasii 
(Pursh) Fern. — II, B; Cardamine bellidifolia L. — II, B; C. pratensis L. subsp. 
angustifolia (Hook.) O. E. Schulz — II, B; Arabis umbrosa Turcz. — II; Parrya 
nudicaulis (L.) Regel subsp. nudicaulis — II, B; Draba pauciflora R. Br. — B; 

D. pseudopilosa Pohle — II, B; D. nivalis Liljebl. — II, B; D. chamissonis G. Don fil. — 
B; D. cinirea Adams — II; D. parvisiliquosa Tolm. — II; D. hirta L. s. 1. — II, B; 
D. juvenilis Kom. — II, B; Cochlearia groenlandica L. — II, B; C. arctica Schlecht. — 

n. 

Rhodiola rosea L. — II; R. atropurpurea (Turcz.) Trautv. et Mey. — B. 

Saxifraga hirculus L. — II, B; S.firma Litv. ex A. Los. — n, B; S. nelsoniana 
D. Don — II, B; S. porsildiana (Calder et Savile) Jurtz. et Petrovsky — II, B; S. hie- 
racifolia Waldst. et Kitag. subsp. hieracifolia — II, B; S. nivalis L. — II, B; 

S. tenuis (Wahlenb.) H. Smith — II, B; S. foliolosa R. Br. — II, B; £. radiata Small — 
II; S. cernua L. — II, B; S. hyperborea R. Br. — II, B; S. arctolitoralis Jurtz. et 
Petrovsky — B; S. caespitosa L. — B; Chrysosplenium tetrandrum (Lund.) Th. Fries — 

n. 

Spiraea beauverdiana Schneid. — II; Rubus chamaemorus L. — II; R. arcticus L. — 
II; Comarum palustre L. — II; Potentilla anachoretica Sojak. — II; P. crebridens Juz. 
subsp. hemicryophila Jurtz. — II; P. nivea L. apud Juz. subsp. mischkinii (Juz.) Jurtz. — 
II; P. tomentulosa Jurtz. — II; P. arenosa (Turcz.) Juz. — II; P. tikhomirovii Jurtz. — 
II; P. uniflora Ledeb. — II, B; P. gorodkovii Jurtz. — II, B; P. stipularis L. — II; 

P. elegans Cham, et Schlecht. — II, B; P. hyparctica Make subsp. hyparctica — II, B; 
P. hyparctica subsp. nivicola Jurtz. et Petrovsky — B; P. pulviniformis Khokhr. — B; 
P. egedii Wormsk. — II; Dryas punctata Juz. subsp. punctata — n, B; D. incisa Juz. — 
II; D. punctata x D. incisa — II; Sanguisorba officinalis L. — II; Rosa acicularis 
Lindl. — II. 

Astragalus alpinus L. subsp. alpinus — II, B; A. kolymensis Jurtz. — II; Oxytropis 
czukotica Jurtz. — II, B; O. vassilczenkoi Jurtz. subsp. substepposa Jurtz. — II; O. ma- 
ydelliana Trautv. subsp. maydelliana — II, B; Hedysarum hedysaroides (L.) Schinz et 
Thell. subsp. tschuktschorum Jurtz. — II, B. 

Callitriche palustris L. — II. 
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Chamerion angustifolium (L.) Holub — n, B; C. latifolium (L.) Holub — II, B; 
Epilobium palustre L. — II. 

Hippuris vulgaris L. — II; H. tetraphylla L. fil. — II; H. lanceolata Retz. — II, B. 
Cnidium cnidiifolium (Turcz.) Schischk. — II; Phlojodicarpus villosus (Turcz. ex 
Fisch. et Mey.) Ledeb. — II. 

Pyrola incamata (DC.) Freyn — B; P. grandiflora Radius — II, B; Orthilia obtusata 
(Turcz.) Hara — II. 

Ledum palustre L. subsp. decumbens (Ait.) Hult. — II, B; Loiseleuria procumbens 
(L.) Desv. — II; Cassiope tetragona (L.) D. Don — II, B; Andromeda polifolia L. subsp. 
pumila V. Vinogr. — II; Arctous erythrocarpa Small — II; A. alpina (L.) Nied. — II; 
Vaccinium vitis-idaea L. subsp. minus (Lodd.) Hult. — II, B; V. uliginosum L. subsp. 
microphyllum Lange — II, B. 

Empetrum subholarcticum V. Vassil. — II, B. 

Diapensia obovata (Fr. Schmidt) Nakai — II, B. 

Primula borealis Duby — II; Androsace ochotensis Willd. ex Roem. et Schult. — II, 
B; A. chamaejasme Wulfen subsp. arctisibirica Korobkov — II, B; A. septentrionalis 

I. — n. 

Armeria scabra Pall, ex Roem. et Schult. — II. 

Gentiana algida Pall. — B; G. glauca Pall. — B. 

Polemonium acutiflorum Willd. ex Roem. et Schult. — II; P. boreale Adams — 

n 

Eritrichium villosum (Ledeb.) Bunge subsp. villosum — B; E. aretioides (Cham.) DC. 
var. aretioides — B; E. tschuktschorum Jurtz. et Petrovsky — II, B; E. sericeum (Lehm.) 
DC. subsp. sericeum — II; Myosotis asiatica (Vestergr.) Schischk. et Serg. — II; 
Mertensia maritima (L.) S. F. Gray — II, B. 

Dracocephalum palmatum Steph. ex Willd. — II; Thymus oxyodontus Klok. — II. 
Lagotis minor (Willd.) Standi. — II, B; Castilleja elegans Make — II; Pedicularis 
sceptrum-carolinum L. — II; P. lapponica L. — II, B; P. labradorica Wirsing — II; 
P. amoena Adams ex Stev. — II; P. langsdorffii Fisch. ex Stev. — II, B; P. alopecuroides 
Stev. ex Spreng. — II, B; P. oederi Vahl — B; P. sudetica Willd. subsp. interioroides 
Hult. — II, B; P. sudetica subsp. albolabiata Hult. — II, B. 

Galium boreale L. — II; G. densiflorum Ledeb. — II. 

Linnaea borealis L. — II. 

Valeriana capitata Pall, ex Link — II, B. 

Aster alpinus L. s. 1. — II; Antennaria villifera Boriss. — II; A. friesiana (Trautv.) 
Ekman — II, B; Tripleurospermum hookeri Sch. Bip. — II, B; Tanacetum bipinnatum 
(L.) Sch. Bip. — II; Arctanthemum arcticum (L.) Tzvel. subsp. polare (Hult.) Tzvel. — 
II; Artemisia tilesii Ledeb. — II, B; A. arctisibirica Korobkov — II; A. arctica Less, 
subsp. ehrendorferi Korobkov — II, B; A. furcata Bieb. — II, B; A. glomerata Ledeb. — 

II, B; A. kruhsiana Bess, subsp. kruhsiana — II; A. borealis Pall, subsp. borealis — II, 
B; Nardosmia frigida (L.) Hook. — II, B; N. glacialis Ledeb. — II, B; Arnica frigida 
C. A. Mey. ex Iljin — II; A. iljinii (Maguire) Iljin — II; Senecio congestus (R. Br.) 
DC. — II, B; S. resedifolius Less. — II, B; S. tundricola Tolm. subsp. lindstroemii 
(Ostenf.) Korobkov — II, B; S. atropurpureus (Ledeb.) B. Fedtsch. — II, B; Saussurea 
nuda Ledeb. — II; S. tilesii (Ledeb.) Ledeb. — II, B; Taraxacum macilentum Dahlst. — 
II; T. lateritium Dahlst. — II, B; T. korjakorum Charkev. et Tzvel. — II, B; T. czaunense 
Jurtz. et Tzvel. — II, B; T. sibiricum Dahlst. — II, B; T. sibiricum var. involutum 
Jurtz. — B; T. pseudoalaskanum Jurtz. — B; T. arcticum (Trautv.) Dahlst. — B; Crepis 
chrysantha (Ledeb.) Turcz. — II, B; C. nana Richards. — II, B. 

B flonojiHeHMe npHBeay cnncoK bhuob, HaiineHHbix Ha o-Be Bon. PayraH b HayHCKOii 
iy6e, yaaneHHOM Bcero Ha 6 km ot noc. IleBeK, ho He BCTpeneHHbix Ha MaTepHKoBOM 
ooOepexbe. Ohh othocatca k caMoc-roflTenbHOH kohkpcthoh (frriope (4)parMeHTa necna- 
eoii Teppacbi, reHeraHecKH cxoahoh c 6onee ceBepHbiM octpobom Ahoh), ho Moryr 6bm. 
BKmoHeHbi b noKanbHyio canopy IleBeKa (lOpueB, 19876). 


3 EoTaHHqecKHfi xypHaji, Ns 1, 1998 r 


33 



TABJ1HUA 1 


CoOTHOUieHHe IIIHpOTHbIX 3Jl€MeHTOB B JIOKaJlbHblX <})J10paX 
neBexa h BanbKapxaa 


AoKanbHue 

<J>JIOpbI 

UinpOTHblC (JjpaKUHH H re03.1CMCHTbI 

KpHo4>HTHan 



MToro 

B 

MA 

AA 

Bcero 





E 



27 

58 

53 

138 

47 

46 

93 

51 

7 

58 

289 

rieBeK 

9.3 

20.1 

18.3 

47.7 

16.3 

15.9 

32.2 

17.6 

2.4 

20.1 

100 


30 

55 

49 

134 

28 

19 

47 

18 

0 

18 

199 

BaabKapxaft 

15.1 

27.6 

24.6 

67.3 

14.1 

9.5 

23.6 

9.1 

0 

9.1 

100 


npHMeiaHHe. reoaneMeHTbi: A — apKiwiecKHft, AA — apKToaJibnuAcKHA, AB — apKToEopeajibHbiA. B — 
eopeaabHbiA, TA — ranoapKTHHecKHA, TAM — rHnoapicroMOHTaHHbiA, MA — McTaapK-rmeciwA (chctcms 
3.1CMCHT0B aaHa no: iOpueB h ap., 1979). Haa lepton — a6coaioTHoe incao bhsob, non nepToA — % or cjuopbi. 


Festuca kolymensis Drob., Carex supina Wahlenb. subsp. spaniocarpa (Steud.) Hult., 
Juncus leucochlamys Zing, ex V. Krecz. subsp. borealis (Tolm.) V. Novikov, Salix 
nummularia Anderss., Gastrolychnis ostenfeldii (Porsild) Petrovsky, Cerastium arvense 
L., Lychnis sibirica L. subsp. samojedorum Sambuk, Arabis kamtschatica (Fisch.) Ledeb., 
Arabidopsis bursifolia (DC.) Botsch., Pamassia kotzebuei Cham, et Schlecht., Oxytropis 
vassilczenkoi Jurtz. subsp. vassilczenkoi, Lathyrus japonicus Willd. subsp. pubescens 
Korobkov, Plantago canescens Adams subsp. jurtzevii Tzvel., Gentiana tenella Rottb., 
Myriophyllum sibiricum Kom., Senecio frigidus (Richards.) Less., Erigeron humilis 
J. Grah. 

4 BHjaa, noxa oTMeaeHHbie b paiioHe IleBeKa nnuib c o-Ba Boji. PayraH, HaiineHbi h Ha 
BanbKapKae: Saxifraga arctolitoralis, Stellaria peduncularis, S. edwardsii, S. fischeriana. 

TeM He MeHee BmnoaeHHe KOHKpeTHoii tfcnopbi (K<J>) Boji. PayraHa b noKanbHyro canopy 
(JIO) IleBeKa npH (})nopHCTH4ecKOM cpaBHeHHH nocjieflHeii c JIO BanbKapKaa noHHxaeT 
Mepy cxoflCTBa, Tax KaK yBenn4HBaer pa3HocTb 6oraTCTBa (Jmop Ha 17 bhaob, yMeHbinaa 
Bcero Ha 4. 

IIomhmo o6mero o6enHeHHa tfcnopbi Ha apKTHneCKOM no6epexbe (no cpaBHeHmo c 
TaKOBOH IleBeKa), 3aMeTHO H3MeHaeTca h ee 30HanbHaa CTpyKTypa (Ta6n. 1); uona 
Kpno(j3HTOB (pacTeHHH xonoflHbix 6e3necHbix o6nacTen h noacoB rop) noBbimaeTca c MeHee 
1/2 (47.7 %) no CBbiuie 2/3 (67.3 %), npnaeM oco6chho pe3KO (no4TH BABoe) B03pacTaeT 
flOJia apKTHHeCKHX BHAOB (c 9.3 flO 15.1 %, B a6cOJI10THbIX BejTH4HHaX — c 27 no 
30 bhaob). BnponeM, Ha 1-m MecTe b o6chx <})nopax — MeTaapKTH4ecKne BHau, Ha 2-m — 
apKToanbnHiicKHe h jiHiiib Ha 3-m MecTe (c 6ojibiunM otpubom) — apKTH4ecKne. 

Bo tjjnope 6yxTbi CoMHHTeabHOH (ceBepHbiii BapnaHT toh ace noa30Hbi, loxcHoe 
no6epexbe o-Ba BpaHrena) (IOpueB, IleTpoBCKHH, 1994) Aona kpho<})htob aocTHraeT yxe 
75.5 % (3/4 (Jjaopbi), ho apKTH4ecKHe brum 3aecb Ha 1-m MecTe (=33 %), hm hcmhophm 
ycTynaioT MeTaapKTH4ecKHe (27.4 %) h nnuib Ha 3-m (c otpmbom) — apKToanbriHHCKHe 
(15.2 %). 

TaKHM o6pa30M, no aoae kphocJmtob (flK) JIO BanbKapKaa HaxoaHTca y HHJKHero 
npeaeaa BbicoKOKpHO<}>HTHbix ({mop (flK > 65 %), JIO IleBeKa — cpeaHeKpno(J)HTHaa 
(flK = 50 % + 15 %), yMepeHHO-apKTH4eacaa (IOpueB, 1981). 

floaa reMHKpHO(J)HTOB (ranoapKTH4ecKHx h nmoapKTo-MOHTaHHbix bhaob) b IleBeKe 
cocTaanaeT 32.2 % (=1/3), b BanbKapKae — 23.6 (=1/4), b JIC> CoMHHTeabHOH — 16.7 % 
(=1/6). floaa HeKpHO(J)HTOB (apKTo6opeanbHbix h SopeanbHbix bhaob) b IleBeKe — 20.1 % 
(=1/5), b BanbKapKae — 9.1 (=1/10), b CoMHHTeabHOH — 7.6 %. Ilpn 3 tom apKTo6ope- 
aabHbie BHAbi pe3KO npeoOnaaajoT Han co6ctbchho 6opeaabHbiMH aaxe b IleBeKe, b 
B anbKapKae xe nocaeaHne Boo6me He HaHneHbi. 


34 












36 bhaob JIO BanbKapKaa (18.1 % — HecnMMeTpn4Haa Mepa pa3AH4H5t) we HaiifleHbi 
b IleBeKe. 126 bhaob JIO IleBeKa He HaHAeHbi b BanbKapKae (43.6 %). 168 bhaob — 
o6wne ana o6eHx ({Diiop (50.2 %, Mepa cxoacTBa JKaiocapa). Mepa BicniOHeHHfl t|jJiopi>i 
BanbKapKaa b IleBeKCKyio — 81.9 % (oHa ace — Mepa cxoacTBa CHMncoHa), IleBeKCKOH 
b BanbKapKaHCKyio — 56.4 %; Mepa cxoacTBa CbepeHceHa—HeKaHOBCKoro — 66.8 %. 
IIpH o6ieaHHeHHH ({mop IleBeKa h o-Ba Eoji. PayraH (310 bhaob) pa3HOCTb o6i>eflHHeHHOH 
JIO c ({DJiopoH BajibKapxaa B03pacTaeT ao 143 bhaob, Mepa cxoacTBa CiepeHceHa—He- 
KaHOBCKOrO nOHH3HTCfl flO 65.6 %. 

CpeaH 32 bhaob, HaHaeHHbix jinuib Ha BajibKapKae, npHMenaTejibHO npHcyTCTBHe 
uiejib^JOBoapKTHHecKHX ajieMeHTOB: 3 BHflOB MaKOB ( Papaver lapponicum subsp. porsildii, 
CBOHCTBeHHbiii jinuib nofl30He apKTHnecKHX TyHflp, no KpaHHefi Mepe b pocchhckom 
ApKTHKe; P. schamurinii, P. radicatum), Ranunculus turned s. str., Caltha caespiiosa, 
Saxifraga arctolitoralis. Taraxacum arcticum, 0 T4acTH — Draba pauciflora, Eriophorum 
triste. 

B npoTHBOBec jioKanbHbiM cJwopaM o-Ba BpaHreaa c hx cTporo BbipaaceHHbiM apKTH- 
4 ecKHM no3HTHBHbiM cBoeo6pa3HeM nooieflHee 04eHb caa6o npoaBJiaeTCfl b cocTaBe JIO 
BanbKapKaa, b kotopoh cnjibHee BbipaaceHbi HeraTHBHbie otjih4hb ot 6 ojiee toacHbix 
TyHflpoBbix cjjjiop; ohh npoflBAfltoTCfl b nepByio 04epeflb b chhxcchhh 4Hcaa h aoah 
rnnoapKTH4ecKnx (c 93 bhaob ao 47, t. e. no4TH BABoe) h bhaob 6 opeanbHbix b uihpokom 
cMbicae (c 58 ao 18, Bee — c apKToOopeanbHbiM pacnpocTpaHeHneM) (Ta6ji. 1). 

HaKOHeu, 4acTb bhaob, OTAH4atowHx JIO BajibKapxaa ot IleBeKCKOH, whpoko 
pacnpocTpaHeHbi Ha HyKOTCKOM Haropbe, ho OTcyrcTByiOT Ha IleBeKCKOM n-OBe — 
H30Anp0BaHH0M ropHOM MaccHBe. TaKOBbi Luzula beringensis, Koeningia islandica, 
Stellaria fischeriana. Ranunculus sulphureus, Beckwithia chamissonis, Papaver detrito- 
philum, Draba chamissonis, Ermania parryoides, Eutrema edwardsii, Saxifraga caespitosa, 
Potentilla pulviniformis, Eritrichium aretioides, E. villosum, Gentiana glauca, G. algida. 

B uejiOM ace ({mopa BajibKapxaa — noA30HajibHO-apKTH4ecKaa o6eAHeHHaa moahcJdh- 
KauHfl ropHOTyHflpoBOH (Jmopbi MaTepuKOBOH HyKOTKH, b ochobhom npHHaflfleacameH 
nofloce rnnoapKTH4ecKHX TyHflp h yMepeHHo-apKTH4ecKHx cjmop. 3to HanwaHO nposB- 
.iseTCfl, HanpHMep, b cocTaBe bhaob Eritrichium: E. villosum s. str., E. tschuktschorum 
(aHfleMHK HyKOTKH), E. aretioides s. str. (aM(J)H6epHHrHHCKHH). Bee ohh OTcyrcTByiOT Ha 
o-Be BpaHrenfl, rae BCTpenaeTca Jinuib apKTH4ecKaa «meAbcjDOBaa» paca ropHOCTenHoro 
BOCT04HocH6HpcKoro E. sericeum (b IleBeKe — ranoBaa paca (IleTpoBCKHH, 1980)). 
Onopa o-Ba BpaHreafl h no cocTaBy, h no 30HanbH0H CTpyKType — hckohho apKTHnecKaa, 
o 4eM noapo6Hee 6yaeT CKa3aHo aaaee. 

CpaBHeHne cocTaBa ccmchctb h poaoB JIO IleBeKa h JIO BaabKapKaa BbiHBflaeT 
OTcyrcTBHe neaoro paaa HaABHAOBbix takcohob b 6 oaee ceBepHofi JIO, 4to othbcth 

O&bflCHHMO HH3KOH TeOHOo6ecne4eHHOCTbtO fleTa, OT4aCTH - pe3KHM CHHaceHHeM KOH- 

THHeHTaabHocTH KjiHMaTa (MHonte KpnoKcepocjDHAbHbie BHflbi Ha o-Be BpaHreafl BCTpene- 
Hbl npH CTOflb ace HH3KHX JieTHHX TeMnepaTypax) H, 4aCTH4HO, Cfly4aHHHMH npH4HH3MH. 
Tax, b JIO Ba/ibKapKafi OTcyrcTByiOT nanopoTHHKH, Sparganiaceae, Potamogetonaceae, 
Chenopodiaceae, Fumariaceae, Umbelliferae, Callitrichaceae, Polemoniaceae, Plumba- 
ginaceae, Labiatae (2 poaa), Rubiaceae, Caprifoliaceae (Linnaea ) h ewe 34 poaa H3 
ceMefiCTB Liliaceae (3 poaa), Gramineae (5), Betulaceae (1), Caryophyllaceae (3), 
Ranunculaceae (3), Cruciferae (2), Saxifragaceae (1), Rosaceae (5), Onagraceae (1), 
Pyrolaceae (1), Ericaceae (3), Primulaceae (1), Boraginaceae (1), Scrophulariaceae (1), 
Compositae (3). B JIO IleBeKa OTcyrcTByiOT Gentianaceae, poflbi xArctodupondia, 
Koenigia, Beckwithia, Eutrema, Ermania. 

JJoAroTHo-reorpa(J)H4ecKaa CTpyKTypa cpaBHHBaeMbix AOKaabHbix c£mop noKa3aHa b 
TaSii. 2. floaroTHbie reorpa(J)H4ecKHe aneMeHTbi oObeflHHeHbi b 5 cfcpaKUHH, oTpaacaiowHx 
floaroTHyio opneHTauHto apeaaoB OTHOcHTeabHO EepHHroBa npojiHBa (lOpueB h ap., 1979; 
lOpueB, IleTpoBCKHH, 1994). B oahoh h3 npeacHHx ny6jiHKauHH (lOpueB h ap., 1994) 
BbntBJieHH oco6eHHOCTH AOJiroTHo-reorpacjDHHecKOH cTpyKTypbi paaa KpaHHeBOCTO4Hbix 
AOKaabHblX C})flOp HyKOTKH OTHOCHTeflbHO 3anaflH04yK0TCKHX AOKaabHblX CjlAOp H3 TyHfl- 
Poboh 43cth AHioHCKoro Haropba (no aaHHbiM T. M. 3acaaBCKOH (1982)). Hawn 2 
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TABU HU A 2 

CooTHomeHHe aonroTHbix 3J1cmchtob b JIC> rieBexa h JIC> Banbxapxan 


HojrroTHbie <J>paKUHH h ajicMeHTW <J)jiopu 

4hcjio bhaob aneMema b a<I> 

rieBCK 

BanbKapKaft 

a6conioTHoe 

% or iHcna 

BHflOB JI® 

a6coniOTHoe 

% ot <iHcna 
BHflOB a® 

I. naHapKTHaecxaa <t>paKmia 

107 

37.0 

81 

40.7 

IlHpxyMnoaapHbiH aneMeHT 

104 

36.0 

81 

40.7 

AM(J)H0XeaHH4eCKHH aneMeHT 

3 

1.0 

0 

0 

II. AM(J)H6epHHrHflcKaa typaxaffii 

73 

25.3 

54 

27.1 

MyxoTcxo-sanaaHoaMepHxaHCXHH 

17 

5.9 

18 

9.0 

3JieMeHT 





BocTO4HOCH6Hpcxo-3anaaHoaMepHxaH- 

35 

12.1 

23 

11.6 

CKMM 3JieMeHT 





CH6Hpcxo-aMepHxaHCXHH aneMeHT 

21 

7.3 

13 

6.5 

III. CofcTBeHHO a3HaTCKaa <}>paKmiH 

51 

17.6 

34 

17.1 

EBpa3HaTCXMM aneMeHT 

9 

3.1 

7 

3.5 

CH6HpcxHft aneMeHT 

12 

4.1 

5 

2.5 

Bocto4hoch6hpckhh aneMeHT 

19 

6.6 

12 

6.0 

MyxoTCKHH aneMeHT 

11 

3.8 

10 

5.0 

IV. npeHMymecTBeHHo ajHaTCKaa (JipasaHn 

41 

14.2 

21 

10.6 

CH6Hpcxo-3ananHoaMepHxaHCKHft 

21 

7.3 

12 

6.0 

3JieMeHT 





EBpa3HaTcxo-3ananHoaMepHxaHCXHH 

20 

6.9 

9 

4.5 

sjieMeHT 





V. IIpeHMjmecTBeHHo aMepEKaacKaa <t>paxmH 

17 

5.9 

9 

4.5 

HyxoTcxo-aMepHxaHCKHH aneMeHT 

3 

1.0 

4 

2.0 

BoCTO4HOCH6HpCXO-aMepHKaHCXHH 

9 

3.1 

4 

2.0 

sjieMeHT 





4yxoTcxo-aMepHxaHcxo-3ananHoeB- 

5 

1.8 

1 

0.5 

pa3HaTCKHH 3JieMeHT 





Bcero b noxanbHoft 4>nope 

289 

100 

199 

100 


jioKajibHbie (Jmopbi npHHaaaexaT k boctohhoh nacTH 3anaaH04yxoTCxoro OKpyra, amoi}- 

CKHC - K 3anaaHOH H UCHTpa/IbHOH, CO CneKTpOM OT npHMOpCKHX nyHKTOB (n0fl30Ha 

ceBepHbix ranoapKTHHecKHx TyHap) ao ropHbix kohthH eHTaabHbix. 

no OCHOBHbIM COOTHOUieHHaM 3JieMeHTOB o6e HaiUH JTOKanbHbie (Jmopbl npHMbIKaiOT 
K 3anaaHOiyKOTCKHM aHK)HCKHM^ 1) flOJM BHflOB B I (JjpaKUHH (B OCHOBHOM UHpKyMnOJlap- 
hhx) b hhx 6ojiee «ieM b 1.5 pa3a npeBbiiuaeT TaxoByw aM(J)H6epHHrHHCXHx bhjiob 
(II (JjpaKUHfl), ripmeM, xax h 3anaaHee, ceBepHaa npHMopcKaa JI<t» BxnxmaeT b ce6a 6oaee 
40 % uHpKyMnoaapHbix bhaob (JIO neBex — 36 %); 2) co6ctbchho a3HaTCKaa tfpaxuHa 
cymecTBeHHo 6orane npeHMymecTBeHHo a3naTCKOH h b 3—4 pa3a — npeHMymecTBeHHO 
aMepHKaHCKofi. B jioKanbHbix (Jmopax BOCTOxa Hyxoicxoro n-OBa aM(J)H6epHHrHHcxaa 
(JjpaxiiHa b o6meM paBH03Ha4Ha HHpxyMnoaapHOH, a npeHMymecTBeHHo aMepHxaHcxne 
BHabi npeacTaBJieHbi 6oraie, neM npeHMymecTBeHHo a3HaTCxne, a HHoraa h co6ctbchho 
a3HaTcxne. flona aM(J)H6epHHrHHcxHX bhaob b Hamnx jioxaribHbix <Jmopax Hecxoabxo 
Burne TaxoBOH b ceBepoaHioHCXHx, rae OHa cocTaBaaeT (17.1)20.4—26.6 %, hto corcia- 
cyeTca c reorpa<})H4ecxHM noaoxeHHeM rex h apyrax; npH4eM b JI<t» Baabxapxaii OHa 
Hecxoabxo Bbime, 4eM b J1<X> neBex, 4to, oaHaxo, pe3XO npoaBaaeTca jihuib b rpynne 
4yxoTCxo-3anaaHoaMepHxaHcxHx bhaob (b aayx apyrnx 6oaee xoHTHHeHTaabHbix noarpyn- 
nax (JjpaxuHH II cooTHomeHne o6paTHoe, xotb b npoueHTHOM BbipaaceHHH pa3HH4Ha 
HeBejiHxn). 


36 




flOJia Co6CTBeHHO B3HBTCKHX (He npOHHKUIHX B AMepHKy 4epe3 BepHHrOB npo.'lHB) 
bhjiob b HauiHx cjjnopax (17.6 % b JI<U IleBeK, 17.1 % — JIO BajibKapKafi) Bbiiue, Hein b 

3H10HCKHX npHMOpCKHX ({jJIOpaX (11.3 - 13.6 %), HO HHJKe, HeM B KOHTHHeHTajibHbix 

ceBepoaHroHCKHX (>20 %). JIio6onbiTHo, 4 to b 3toh ifcpaKiiHH (III) Gojiee KOHTHHeHTanb- 
Hbie 3JieMeHTbi (Jmopbi (ch6hpckhh h boctohhoch6hpckhh) HaMHoro 6ora4e npejicTaBJieHbi 
b JIQ> IleBeK, «ieM Ha BajibKapKae, Torjia xax b ipynnax eBpa3HaTCKHX h oco6eHHO 
nyKOTCKHx bhjiob nepeBec nepBofi JI<t» no a6cojiioTHOMy nncjiy bhjiob enBa 3aMeTeH 
(1 — 2 BHfla), a b npoueHTHOM BbipaxeHHH ne6ojibiuoH nepeBec OTMenaeTca Ha CTopoHe 
JIO BajibKapKafi. 

flona npeHMyuiecTBeHHo a3narcKHX bhjiob (cjjpaKLiHa IV) b Haumx noKajibHbix (Jinopax 
HHxe, neM b aHiOHCKHx npHMopcKHx (rue OHa cocTaBnaeT 15.4 — 17.3 %) h 6jiH3Ka k 
TaKOBOH b KOHTHHeHTajibHbix ehiohckhx (10.3 — 13.1), HecKOJibKO yc Tynan flOJie CjjpaK- 
uhh III. Pe3KHH (flByKpaTHbiH no HHCJiy bhjiob!) nepeBec — Ha CTopoHe JIO IleBeK (no 
OTHOUieHHio k JIO Ba/ibKapKafi), hto BbipaxceHo b cocTaBe o6ohx reoipacjjHwecKnx 
3JieMeHT0B: ch6hpcko- h eBpa3HaTCKo-3anaaHoaMepHKaHCKoro. 

flojia npeHMymecTBeHHO aMepHKEHCKofi (V) (JipaKiiHH b Hauinx JI<t» (IleBeK — 
17 bhjiob h nojiBHjiOB (5.9 %); BajibKapKafi — 9(4.5 %)) b o6meM iinxce, neM e aHioficKHx 
npHMopcKHx (5.3 — 6.9 %), h cyuiecTBeHHO HHxce, neM b KOHTHHeHTajibHbix aHioficKHx. 
IlpH nojiyTopaKparaoM nepeBece nncjia bhjiob JIO IleBeK Han JIO BajibKapKafi nepeBec 
B HHCJie BHJIOB (JjpaKIJHH V n04TH JIByKpaTHblfi (4TO, OJIHaKO, He Ha6jIK)JiaeTCfl B COCTaBe 
HyKOTCKo-aMepHKaHCKoro ajieMeHTa). 

Anmuenoe xdpo 

Mhoio BbijiejieHO 11 KJiaccoB SKOTOnOB, MHorne c pajiOM nojiKJiaccoB, h cTOjibKO x<e 
4)JiopoiieHOTH4ecKHx KOMmieKcoB. KpoMe Toro, BbinejieHa rpynna bhjiob c uihpokoh 
3KOJiorH4ecKofi aMnjiHTynofi h noBbimeHHofi 3KOTonojiorH4ecKofi aKTHBHocTbio (KDpijeB, 
IleTpoBCKHfi, 1994), MHOrne H3 kotopwx Jinuib c 6ojibuiofi HaTsnKKofi Moryr Shti. 
OTHeceHH k TOMy hjih HHOMy KJiaccy SKOTonoB h cooTBeTCTByioineMy ®UK. HanOMino, 
4to 3jiecb, KaK h b HHTHpoBaHHofi Bbiuie pa6oTe 1994 r„ npHHBTa uiKana aKTHBHOCTH, 
MOflHtJjHHHpOBaHHaH B OTHOUieHHH HyMepailHH 6aJUIOB aKTHBHOCTH — no cpaBHeHHio C 
6onee paHHHMH mohmh nyOjiHKaiiHAMH (lOpueB, 1968): IIIA — oco6oaKTHBHbie (BMec- 

TO I), III - BblCOKOBKTHBHbie (BMeCTO II), II - CpejIHeaKTHBHbie (BMeCTO III), I — 

Hii3KoaKTHBHbie (bmccto IV), IA — HeaKTHBHbie (BMecTo V). Ilpn onpejiejieHHH 6ajuia 
aKTHBHOCTH npHHHMaiOTCfl BO BHHMEHHe He TOJlbKO BCTpe4aeMOCTb H Of)HJ1He BHJia, HO H 
lunpoTa ero cneKTpa SKOTonoB b jiaHHOM jiaHjnuaiJjTe. Ipynna bhjiob c noBbiiuennofi 
aKTHBHocTbio (aKTHBHoe ajipo) o6i.ejiHHfleT npencTaBHTejiefi 6ajuiOB IIIA, III h HaH6o.iee 
aKTHBHyio 4acTb TaKOBbix 6ajuia II (c aKTHBHocTbio, nepexojiHbifi Mexjiy 6annaMH II h 
III). B uejioM 3Ta rpynna o6uiHpHa. Oco6o aKTHBHbix 3 BHJia: Carex lugens, Luzula 
confusa, Salix polaris. BbicoKoaKTHBHbix — 5: Alopecurus alpinus, Arctagrostis latifolia, 
Lloydia serotina, Potentilla hyparctica, Senecio atropurpureus. IlepexojiHbifi 6ajui (II — 
III) npncBoeH eine 7 BHnaM: Hierochloe alpina, Calamagrostis holmii, Poa arctica , 
Eriophorum polystachion, Carex starts, Luzula nivalis, Saxifraga foliolosa, Dryas punc¬ 
tata. Htoto 15 bhjiob; b ochobhom sto TpaBbi, npeHMymecTBeHHO KpnoiJjHTbi — aKTHBHbie 
o6pa30BaTejiH TyHnpoBofi jiepHHHbi Ha nepeyBJiaxcHeHHbix ( Carex lugens, Carex aquatilis 
subsp. stans, Eriophorum polystachion), nepeyBJiajKHeHHux h cpejmeyBJiaxHeHHbix (Alope¬ 
curus alpinus, Arctagrostis latifolia, Senecio atropurpureus, Calamagrostis holmii, Poa 
arctica, Luzula nivalis, Saxifraga foliolosa) hjih Ha xopoiuo upeHHpoBaH hhx (Luzula confusa, 
Hierochloe alpina, Dryas punctata, OT4acTH Potentilla hyparctica) SKoronax. IIpHMe4aTe.ibna 
pe3KM aKTHBH3aiiHfl Salix polaris, 4to xapaKTepHO ana noji30Hbi apKTH4ecKHx TyHjip Ch6hph 
h EBponbi (BKjii04aa IUnHu6epreH), ho He jwa LlempanbHofi HyKOTKH, o-Ba Bpawejia, 
apKTH4ecKoro noSepexba Ajibckh, KaHaacKoro ApKiwiecKoro apxHneaara. 

HMeeTca eme 21 bhu c aKTHBHocTbio Bbiiue cpejjHefi, ho 6ojiee onpeaejieHHo TaroTe- 
rouinfi k TOMy hjih HHOMy <I»L1K: Phippsia algida, Festuca brachyphylla, Arctophila fulva, 
Salix pulchra, S. phlebophylla. Polygonum bistorta subsp. plumosum, Oxyria digyna. 



Minuartia macrocarpa, Cerastium beeringianum subsp. bialynickii, Parrya nudicaulis 
s. str., Cardamine bellidifolia, Saxifraga cemua, Oxytropis czukotica, Diapensia obovata, 
Gentiana algida, Pedicularis langsdorffii, P. oederi, Lagotis minor, Valeriana capitata, 
Artemisia arctica subsp. ehrendorferi, Nardosmia frigida — npeHMymecTBeHHO apxToaab- 
nHHCKHe H MeTaapKTHHeCKHe BHabI TpaBSHHCTblX AByflOJlbHblX. BojlbUIHHCTBO HX BXOflHT B 
ipynny BuaoB c noBbiiueHHOH axTHBHOCTbio h Ha o-Be BpaHreaa, rae, BnpoueM, oTcyrcTByioT 
Diapensia obovata, Gentiana algida h Pedicularis oederi. AxTHBH3amta apKToanbnnftcxora 
pa3HOTpasbfl BecbMa xapaxTepHa ana noa30HH apxTmecxnx Tynap b ueaoM. 

OjIOpOUeHOTHHCCKHC KOMIUleKCbl (OI^K) 

Ha3cmy BbiaejieHHbie miaccbi h noaKJiaccbi axoronoB h xapaxTepHbie bham cootbctct- 

BytOLUHX (J)JIOpOueHOTH4eCKHX XOMIUteXCOB. 

I. CyxHe me6HHCTbie (auHaotfrHTHbie) ropHbie TyHapbi (c 3 noaxjiaccaMH: IA — 
co6ctbchho ropHbix Tynap; IB — cyxnx MaaocHexHbix rane4Hbix ipHB bmcoxoh noiiMbi; 
IB — cyxHx MaaocHejKHbix raae4Hbix ipHB mopcxhx koc (Ha nocjieaHHx b ochobhom 
KOHueHTpHpyeTca pan HHTepecHbix h peaxHx Ha Baabxapxae bhaob)). Bham: pacTeHHa- 
«jiaTKH» (naocKonoayuiKOBHflHbie aepeBAHHCTbie — Dryas punctata, Diapensia obovata; 
TpaBH HHCTbie — Minuartia macrocarpa, Oxytropis czukotica); co6ctbchho noaywxoBHa- 
Hbie (TpaBAHHCTbie) — Androsace ochotensis, Eritrichium tschuktschorum, Minuartia 
obtusiloba, Potentilla elegans, Potentilla uniflora, P. pulviniformis; npo4He (TpaBbi) — 
Poa pseudoabbreviata, Pedicularis alopecuroides, Ermania parryoides. 

OflHH H3 $OHOBbIX KJiaCCOB B HH3KOrOpbe. 

II. ripHMopcKHe (He 3aKpenjieHHbie) cyxne rane4HHKH (BHe noaocbi MexaHH4ecKoro 
B03aeHCTBHA TopouieHHfl). OpHeHTHpoBaHbi JiHHeHHO (Baojib 6epera Mops). BHflbi: Mer- 
tensia maritima, Honkenya diffusa, Saxifraga arctolitoralis, Cochlearia groenlandica, 
Leymus villosissimus. 

III. ripHpe4Hbie (He 3axpenaeHHbie) noHMeHHbie raaeuHHXH h/hjih ocbinH. Bham: 
Stellaria fischeriana, Artemisia borealis, Agrostis kudoi, Leymus interior, Equisetum 
arvense subsp. boreale, Crepis nana; aBpnnnapeoc[DHTbi — Chamerion latifolium, Poa 
malacantha, Gastrolychnis affinis, Artemisia glomerata. 

IV. Top^jHHHCTbie nepeyBJiaxHeHHbie axoTonbi (TynapoBbie h TyHApoBo-SoaoTHbie). 
Ohh npeo&naaaroT b JiaHfliua^JTe, 3anoaHaa MexropHyro KOTJiOBHHy co uiJiefi^jaMH, 
noflcTynaiomHMH 6jih3ko k BepuiHHaM, h ee 03epHo-6ojiOTHoe flHHiue, h BbiaeaaioTca 
4)JIOpHCTH4eCKOH 6eflHOCTbK), B 4aCTHOCTH MajI04HCJieHH0CTbK> pa3HOTpaBbfl. flOMHHHpy- 
k)t AJiHHHOKopHeBHUiHbie rpaMHHOHflbi, b nepByro ouepeab nyuiHUbi (Eriophorum polys- 
tachion, E. russeolum), Carex aquatilis subsp. stans, npn 6ojibmeM apeHaxe — xo4xo- 
o6pa3y«ouiHe Carex lugens, Eriophorum vaginatum, a Taxxe xopHeBHLUHbie rmpo- h 
rHip0Me30(J)HJibHbie 3aaKH Dupontia psilosantha, Hierochloe pauciflora, Calamagrostis 
holmii, Arctagrostis latifolia, Poa arctica; npocTpa-mbie h reMHnpocTpaTHbie hbh — Salix 
pulchra, S. fuscescens, pa3HOTpaBbe: Pedicularis sudetica subsp. albolabiata, Senecio 
atropurpureus. noxa3aTenbHO OTcyrcTBHe 11 a aahhom axorone ranoapxTHuecxHX o/iHroT- 
po^DHbix apHXOHAHbix xycTapHH4XOB h epHHxa, Taxxe Carex rariflora, C. rotundata, 
C. chordorrhiza, Pedicularis pennellii. TaxHM o6pa30M, 3tot xapaxTepHbifi ana noaocbi 
ninoapxTH4ecxHx Tynap thfi axoTonoB h coo6iuecTB 3aecb npeacTaBJieH obeaHeHHbiM 
apxTHuecxHM BapnaHTOM: caMO ero aoMHHiipoBaHHe — noxa3aTeab ryMHAHOCTH, bmcoxoh 
o6BoaHeHHOCTH jiaHaiiiacJyra. Ha uiaeii^jax h b HH3HHax 6oabuiyio poab HipaioT c(J)arHOBbie 
mxh. ripocaexHBaeTCfl MHxponoacHbiit pan ot HH3HHHbix 6oaoT Carex aquatilis subsp. 
stans—Eriophorum russeolum ao nepeyBJiaxHeHHNX TyHap c Carex aquatilis subsp. stans, 
C. lugens, Eriophorum polystachion, a Ha BbiCTynax noaHoxHH LUJieii4)OB — E. vagina¬ 
tum + E. polystachion (noapo6Hee pacTHTeabHocTb Ha aaHHOM xaacce axoTonoB onncaHa 
C. C. XoaoaoM (1996)). 3to (Jjohobmh xaacc, xoTopbiii npeacTaanaeT co6oit 6apbep, 
paybeaHHaroutHfi y4acTXH apyrnx xaaccoB (b tom 4Hcae cyxHx me6HHCTbix TyHap). 

V TyHapoBbie BoaoeMbi c 3acTOHHUM hjih caa6onpoTO4HbiM pokhmom. OoHOBbie 
•itm: Arctophila fulva. Ranunculus pallasii, Hippuris lanceolata, a npH npoT04HOM 



pexHMe — Caltha arctica. Ranunculus hyperboreus, R. gmelinii (He HaiiaeHbi paecTbi, 
exerojioBHHKH, ypyrb h ap- — o6eaHeHHocTb cocTaBa!). 

VI. TaMnbi — 3aTonnaeMbie npH HaroHHOM BeTpe HH3KOTpaBHbie raao-rarpo- 
4>HTHbie coo6mecTBa. BHabi: Carex subspathacea, C. glareosa, C. ursina, Puccinellia 
phryganodes, P. tenella, Stellaria humifusa, Ranunculus tricrenatus. TaMnbi npnypo- 
aeHbi k npHycTbeBbiM aacTaM aoaHHbi p. EprbreeeM, 6eperaM jiHMaHa h BbiBOflHOH npoTOKH 

h ap. 

VII. Me30MopcJ)Hbie TyHapbi h TyHapoBbie jiyroBHHbi. 

VIIA — naTHHCTbie TyHapbi njiaKopoTHnHbix MecTonoaoxeHHii, rae coaeraioTca 
Carex lugens, rpynna 3aaKOB (Alopecurus alpinus, Arctagrostis latifolia, Poa arctica), 
Luzula confusa, L. nivalis, Lloydia serotina', H3 KycTapHHaKOB — Salix polaris c npn- 
Mecbio Dryas punctata', SoabiiiOH accopTHMeHT pa3HOTpaBba, BKaioaaH Astragalus alpinus, 
Senecio resedifolius, Saxifraga hirculus (eBTpotpHbm BapnaHT — c Tomenthypnum nitens 
ua caaHueBaTO-cymHHHCTOM aaioBO-aeaiOBHH). EcTb 6oaee 6oraTbie Me30M0p(J)Hbie pa3- 
HOTpaBHO-ocoKOBO-apHaaoBHe naTHHCTbie TyHapbi c Salix reticulata, S. sphenophylla, 
Hedysarum hedysaroides subsp. tschuktschorum, Oxytropis maydelliana. 3aHHMaioT 
He6ojibniHe naomaan Ha Boaopa3aeaax c 6jih3khm 3aaeraHHeM KopeHHbix nopoa. IIoao6- 
Hbie TyHapbi OTaacra HanoMHHaioT (})OHOBbie pa3HocTH naaicopoTHnHOH pacTHTeabHOCTH 
na noSepexbax o-Ba BpaHreaa. 

VIIB — Me30Mop(J)Hbie apHanoBO-icaccHoneHHO-MOXOBbie TyHapbi (MecTaMH — (Jxdho- 
Bbie B HH5KHHX HaCTflX BOTHyTblX CeBepHbIX CKJIOHOB). ApKTHHeCKHH n0a30HaJlbHbIH 
BapHaHT reMHnpocTpaTHo-BeHH03eaeHOKycTapHHHKOBbix TyHap, 6oaee xapaierepHbix ana 
rajibuoB h ana noaocbi ranoapKTHHecKHx TyHap. Co3aaiOT cneuHifcHaecKyio ueHOcpeay. 
IIo-BHaHMOMy, 3acayxHBaioT BbiaeaeHHa b OTaeabHbiii KJiacc. 3M6aeMOH moxct 6biTb 
H36paHa Cassiope tetragona. 

VIIB. Me3oxHOHHbie ayroBHHHbie TyHapbi h TyHapoBbie ayroBHHbi c aoMHHHpoBaHHeM 

Me30M0p(}3HbIX TpaB, B TOM HHCae apKTOaabnHHCKOrO pa3HOTpaBba (H3 KyCTapHHHKOB - 

Salix polaris, peaKO S. tschuktschorum, S. saxatilis). B aaHHOM paiioHe 33HHMai0T 
o6uiHpHbie naomaan Ha cnaoHax conox, b npHcicaoHOBbix aacrax h Ha ocjiOHax bmcokhx 
Teppac. H 3 BHaoB c noBbimeHHOH aKTHBHOCTbio xapaKTepHbi Alopecurus alpinus subsp. 
borealis, Luzula confusa, L. nivalis, Lloydia serotina, KpoMe hhx — Oxyria digyna, 
Saxifraga porsildiana h ap. CxoaHbie BapnaHTbi o6biaHbi h Ha o-Be BpaHreaa, HanpHMep 
b HeKap6oHaTHoii aacra aoaHHbi p. CoMHHTeabHOH. Ha Teppacax paBHHHbi (HanpHMep, 
B03HHKaioiiiHX npw aBToapoHHpoBaH hh Top^JaHHCTbix 6oaoT h TyHap) Ha6op pa3HOTpaBba 
6eaHee, aoMHHHpyiOT Calamagrostis holmii, Arctagrostis latifolia, Poa arctica, P. alpi- 
gena subsp. colpodea (aacTO Ha 6aiiaxapaxax, rae HHoraa Taxxe aoMHHHpyiOT Luzula 
confusa, Hierochloe alpina, Potentilla hyparctica). 

VIII. HHBanbHbie ayroBHHbi h ayroBHHHbie TyHapbi. 3aHHMaioT 6oabuiHe naomaan Ha 
noanoxbax HHBaabHbix Teppac, b hhxhhx aacrax ckhohob, b rayfioKHx OBparax, apoan- 
poBaHHbix aox6Hnax Mexay 6aiiaxapaxaMH h t. a. Salix polaris, xax npaBHao, OTcyrcT- 
ByeT (3aecb 3tot BHa — mc30xhoho(J)ht) . IIpHcyTCTByiOT aBXHOHocjDHTbi: Phippsia algida, 
Poa paucispicula, Saxifraga hyperborea, S. tenuis. Ranunculus pygmaeus, Minuartia 
biflora', 3Bpu- h reMHXHOHOtpHTbi (3axoaaT h b ayroBHHHbie TyHapbi): Ranunculus nivalis, 
R. sulphureus, Saxifraga porsildiana, Carex lachenalii. Taraxacum arcticum, T. pseudo- 
alaskanum, T. sibiricum s. 1. OL(K HecxoabKO o6eaHeH: HeT Erigeron humilis, Parnassia 
kotzebuei. 

IX. leMHrHrpoiJiHTHO-TyHapoBbie aicoTonbi (c H36biTO4HbiM yBaaxHeHHeM, aacro Ha 
me6HeBaT0-xpameBaT0M aeaioBHH nan 3aHaeHHbix raaeaHHicax). Ochobhoh aoMHHaHT: 
Carex lugens. Cmchbiot ToptJ)aHO-6oaoTHbie aKOTonbi npH ycHaeHHH apeHaxa, noBbiuie- 
hhh cxeaeTHOCTH rpyHTa, npoTOa hocth yBaaxHeHHa. 

IXA. - IlaTHHCTbie pa3HOTpaBHO-HBKOBO-OCOKOBO-MOXOBbie eBTpOtpHbie TyHapbi B 

caMbix BepxHHX aacrax uiaeH(})OB cxaoHOB (hhxc nHTaiomHx chcxhhkob noaHOXHii 
HHBaabHbix Teppac), Ha cbipbix raaeaHbix BoaoTOKax bmcokoh noiiMbi. Eriophorum triste, 
Carex misandra, C. williamsii, Gastrolychnis apetala, Beckwithia chamissonis, Eutrema 
edwardsii, Eritrichium aretioides. 
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IXE. — OcoKOBbie 6ojioTua Bbicoxoii noiiMbi, nHHiua raaeHHbix bohotokob. Xapax- 
TepHbiii bhji: Ranunculus tumeri. OGbiHHo BCTpeaaiOTca Taxxe BHflbi rarpoMe3oiJ)HJibHoro 
pa3HOTpaBba, Salix polaris. CbiopHCTHHecxn oGeaHeiibi. 

X. AHTponoreHHbie axoTonbi — raaeaHaa Koca b6jih3h CTpoeHHii. IlpOH3pacTaiOT 
aHTponoxopbi (oaeBnaHo, 3aHeceHbi h3 IleBeKa, me aBaaiOTca anoiJiHTaMH): Puccinellia 
vaginata, Descurainia sophioides, Rumex graminifolius, Tripleurospermum hookeri, 
bo3moxho, Artemisia tilesiv, anotjiHTbi: Phippsia algida, Senecio congestus, Cochlearia 
groenlandica h ap. OIIK oGeaHeH. 

Kax XI icnacc moxho 6biao 6bi BbiaeaHTb (JjpameHTbi xcepoTepMHbix axoTonoB — 
3ooreHHbie ayroBHHbi roxHbix cxaoHOB h 6poBox Teppac. C hhmh CBa3aHbi Taxne peaxne 
b Baabxapxae BHabi, xax Poa glauca. Erysimum pallasii, Carex rupestris, Kobresia 
myosuroides, Selaginella rupestris, oGbiHHbie Ha ioro-3anaaHOM no6epexbe o-Ba BpaHre- 
aa (lOpueB, IleTpoBCXHH, 1994), Taxxe Crepis chrysantha. CooTBeTCTByiomHH G>UK 
noHTH oTcyrcTByeT, noaHocTbio OTcyrcTByroT CTenHbie cooGmecTBa h ocTenHeHHbie 
TyHapbi. 

TaxHM o6pa30M, BbiaBaaiOTca caeayioiuHe ocoGchhocth pacTHTeabHOcra h axoTono- 
aorHaecxoH cTpyxTypbi (Juiopbi Baabxapxaa h ee (JinoponeHOTHHecxHx xoMnaexcoB. 

1. HoMHHHpoBaHHC no naomaan HBxoBo-nyuiHiieBo-ocoxoBo-ciJjarHOBbix oan- 
roTpoc|3Hbix 6HOTonoB (hto oTaHaaeT p-H Baabxapxaa ot HaH6oaee ninpoxo pacn- 
pocTpaHCH h bix cyxHx BapnaHTOB noa30Hbi apxTHHecxnx TyHap). 

CocTaB hx pe3xo o6eaHeH no cpaBHeHHio c rnnoapxTHHecxo-TyHapoBbiMH 
noa30HaMH (BbinaaeHHe epHHxa, apnxoHaHbix xycTapHHHXoB, MopoinxH, paaa TyH- 
apoBo-6oaoTHbix BHaoB ocox): Ha o-Be BpaHreaa cocTaB aaHHoro <£IIK eme GeaHee, 
naoinaab hx iia noGepexbax HHHToxHa. 

2. Ha naaxopoTHnHbix (BbixaiOHeHHbix h3 cToxa) axoTonax pa3BHTbi naTHHCTbie 
pa3HOTpaBHO-ocoxoBo-3JiaxoBO-xyCTapHHHXOBbie ( Dryas punctata, Salix polaris ) 
MoxoBbie TyHapw, bo MHoroM cxoaHbie c naaxopoTHniibiMH TyHapaMH o-Ba BpaHreaa 
(ao 30 BHaoB HBeTxoBbix b 1 onncaHnn!), ho (Juiophcthhccxh, xax npaBHao, 6oaee 
6eaHbie h 3aHHMaiouiHe He6oabiiiHe H3oaHpoBaHHbie xoHTypbi Ha oxpaHHax uiaeii- 
(J)OTeppac, oGbiHHO npH 6aH3xoM 3aaeraHHH xopeHHbix nopoa; Salix reptans 
OTcyrcTByeT xax bhb(!). 

3. Me30Mop$Hbie xaccHoneiiHbie TyHapbi (c rocnoacTBOM BenH03eaeHoro reMnn- 
pocTpaTHoro apxToanbnHHexoro xycTapHnaxa Cassiope tetragona) o6pa3yiOT ujh- 
poxyio noaocy Ha BorayTbix ceBepHbix cxaoHax conox c ynacTHeM BenH03eaeHbix 
rHnoapxTHaecxHX xycTapHHHXoB Ledum decumbens, Vaccinium vitis-idaea subsp. 
minus. 

4. YcHHHBaioT (no cpaBHeHHio c xoHTHHeHTaabHbiMH rnnoapxTHHecxHMH TyHa¬ 
paMH) cboh no3HUHH Me30Moptj)Hbie Me3oxHOHHbie ayroBHHbi c corocnoacTBOM 
rpaMHHonaoB (3aaxn (ocoGchho Alopecurus alpinus), Luzula confusa) h Salix 
polaris, bhqob apxToanbnHHexoro pa3HorpaBba (npn caa6oM 3axoxcaeHnn co6ctbch- 
ho HHBaabHbix (xHOHO^JHabHbix) BHaoB). CxoaHbie TyHapbi oGbiHHbi h b ymeabax 
rop CoMHHTeabHbix Ha o-Be BpaHreaa, ho Ha Baabxapxae ohh pacnpocTpaHeHbi eme 
ninpe, a Salix polaris (jpaxTHHecxH ocTaBaaeT co6ctbchho HHBaabHbie axoTonbi 
(MHxponoac xhohckJjhtob), yxoaHT b Me30XH0HHyro 30Hy, pacmnpaa npn otom cboh 
aaHamatjjTHbie no3HUHH; ayroBHHbi aerxo o6pa3yioTca h Ha TopiJjaHHCTbix maeiMjiax 
npn ycHaeHHH apeHaxa. B neaoM no3HUHH TpaBa hhctoh pacTHTeabHOcra ycnanBa- 
K>Tca no cpaBHeHHio c rnnoapxTHHecxHMH noa30HaMH. 

5. HHBaabHbie XHOHOtjanmie h nepexoaHbie (c ynacTneM xhohckJjhtob) ayroBH¬ 
Hbi h TyHapbi nrpaioT noBbimeHHyio poab no cpaBHeHHio c p-hom IleBexa, h c 
o-bom BpaHreaa, 3aHHMaa pa3anHHbie orpHUaTeabHbie tfiopMbi peabe$a; H3 hhx 
yxoaHT Salix polaris. 

6. Cyxne me6HHCTbie ropHbie TyHapbi (obhh h3 <oxoaornHecxHx noaiocoB») 
aoBoabHO noaHO coxpaHaioT Ha6op bhbob, xapaxTepHbm a aa HyxoTcxoro Haropba, 
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h yaepxHBaioT cboh no3HUHH b naHAinatJyre. OAHaxo xcepoTepMHbie xoHTHHeHTajib- 
Hbie bhah noHTH HaueAo BwnaaaioT (b tom hhcac ucahxom BbinajiaiOT 6eAouBeTxo- 
Bbie BKUbi KpynoK UHKJia Draba cinerea s. 1.); hot h HaMexa Ha xpHO<J)HTHOCTenHbie 
coo6mecTBa, cTOJib o6wHHbie h b p-He IleBeKa, h Ha o-Be BpaHrena. 3 to bjihahhc 
noCTOHHHblX nJlOTHbIX JieTHHX TyMaHOB (Kax H 3aCHJIbB Cbipbix TOpiJlHHHCTHX TyHAp 
h 6oaot). B to xe BpcMa nyHiiie 3aummeHHbie ot BeTpoB, 3 hmoh yxpbiTbie chctom 
cyxne MecTonojioxeHHH — ruiauaapM Aaa nocejieHHa h coxpaHeHHa mnoapxTHHec- 
KHX KyCTapHHHKOB. 

7. <£IJK fTOHMCHHblX raneMHHKOB H npHMOpCKHX 3aCOJieHHbIX SXOTOnOB CHJTbHO 
o6eflHeHH, ho nenco BbipaxceHbi. H 3 no3HTHBHbix otahhhh ot p-Ha rieBexa — 
noBbiiueHHoe pa3Hoo6pa3ne apxraaecxHX bhaob MaxoB. 

8. KycTapHHXH xax ran coo6mecTB oTcyrcrByiOT, xoTa oTMeaeH 3aHoc oahhoh- 
Hbix xycraxoB Salix krylovii. 

CneuwajibHoro o6cy>KAeHHa 3acAy*HBaeT no3HUHa OAHTOTpcxJiHbix ranoapxTHHecxHX 
XyCTapHHHXOB H HH3KHX XyCTapHHXOB, HMeiOIAHX AHaTHOCTHHCCKOC 3HBHCHHC AAA THIIO- 
apxTHMecxHX noA30H TyHApoBOH 30Hbi. K iory ot nepeBaaa Ha neBex oTMenaioTca 
ofnilHpHbie XOHTypbl epHHHXOB (COTHH MeTpOB npOTaXeHHOCTblO), THnoapKTHHCCKHC BHflbl 
xycTapHHHXOB Bbicoxo axTHBHbi, BCTpenaiOTca noHMeHHbie HH3xne hbhakh h3 Salix 
krylovii h S. pulchra. 

Ha o-Be BpaHrejia, Ha yaajieHHH ot no6epexba, b xanecTBe papHTeTOB oTMeneHbi 
Vaccinium uliginosum subsp. microphyllum, V. vitis-idaea subsp. minus. Ledum palustre 
subsp. decumbens, Pyrola grandiflora, Orthilia obtusata. Ochobhoh hx 6hotoii Ha 
ocTpoBe — coo6mecTBa Cassiope tetragona Ha kokhhx cxjioHax. B ueHTpe ocTpoBa, me 
HaMHoro Teiuiee, neM b p-He Bajibxapxaa, h uinpoxo pacnpocTpaHeHbi HH3xoxycTapHH- 
xoBbie hbhakh H3 Salix lanata subsp. richardsoni h S. glauca subsp. glauca, ranoapxTH- 
secxHe xycTapHHHXH Beayr ce6a xax pnrHAHbie BHAbi-pejiHXTbi, ohh He cnoco6HU 
BoccTaHOBHTb cboh npexHHe no3HUHH, xoTa nocneAHne 6mah 6w o6ecneneHbi 3jiecb 
AOCTaTOHHo BbicoxHM ypoBHeM AeTHero Tenjia. 

Ha Bajibxapxae xpoMe Ha3BaHHbix bhaob (npaBAa, 6e3 Orthilia obtusata, ho 3aTO c 
Pyrola incarnatal) hbmh HaftaeHbi Taxxe Betula exilis, Empetrum subholarcticum, Salix 
krylovii h S. saxatilis (oTMeny, hto Vaccinium ulginosum subsp. microphyllum, Empetrum 
hermaphroditum, Pyrola grandiflora xax oneHb penxHe bhah BbiABnraioTca Aaaexo Ha 
ceBep b noA30He apxTnnecxHx TyHAp Ha o-Be 3acmhp — ceBepHee 82° c. in., a Taxxe Ha 
ceBepo-BOCTOxe rpeHAaHAHH, me BMecie c hhmh OTMeneHbi Rhododendron lapponicum h 
Vaccinium vitis-idaea subsp. minus). 

Ha Baabxapxae nepeHHcneHHbie Bbirne ranoapxTHHecxHe bhah MeAxoApeBecHbix 
pacTeHHH H36eratoT ToptJjaHHCTbie oAHroTpocjjHbie axoTonbi, cTOAb xapaxTepHbie aab hhx 
b nOAOce ranoapxTHHecxHX TyHAp, oTcyrcTByioT Ha nAaxopoTHnHbix TyHApax. OcHOBHbie 
hx MecToo6HTaHHa b AaHHOM paiioHe — Aynnie 3amHmeHHbie, b tom hhcac axcnoHnpo- 
BaHHbie x iory me6HHCTbie ynacTXH cxaohob conox (6pycHHxa, roAy6nxa) h TaAHXOBbie 
30Hbi xpynHoraAenHbix noHMeHHbix Teppac, rae ohh coneTaioTca c AHinaHHHxaMH, Dryas 
punctata, Diapensia obovata, Salix phlebophylla, S. polaris, Oxytropis czukotica, Minu- 
artia macrocarpa h Ap. Ledum palustre subsp. decumbens aaecb 6oAee peAox, ho oh 
AOBOAbHo o6bineH b xaccHoneiiHbix TyHApax ceBepHbix iioahoxhh h aMiJarreaTpoB 
ceBepHbix cxaohob conox, me mhoto h 6pycHHXH. EpHHX h BopoHHxa name BCTpenaiOTca 
Ha cpeAHeyBAaxHeHHbix noHMeHHbix Teppacax (HHoma c Carex lugens, C. aquatilis subsp. 
stans, Salix polaris), epHHK Taxxce h BAOAb ApeHHpoBaHHbix boaotoxob ceBepHoro 
aM(J)HTeaTpa conxH EprbiBeeM, rae mvijiem h HH3xopocaaa Pyrola incamata. Bee 3th 
XAOHOo6pa3yiomHe bhah npOH3pacTaiOT xax cxonAeHHaMH xaohob (nonynaiiHaMH), Tax 
H OAHHOHHbIMH KAOHAMH. AXTHBHOCTb HX BblUie, HCM B MOKTOpHOH XOTAOBHHe HCTOXOB 
pexH HeH3BecTHOH Ha o-Be BpaHreAa, HecMOTpa Ha cymecTBeHHo 6oAee TenAbiii xahmbt 
nocAeAHero paiioHa. Bo3moxho, Ha3BaHHbie bhah Aaxce pacceAaiOTca b oxp. Baabxapxaa, 
ho TOAbxo b npeAeAax 6AaronpHaTHbix Aaa hhx HenAaxopHbix axoTonoB c yMepeHHbiM 
CHeroBbiM yxpbiraeM h xoponiHM ApeHaxeM. Hctohhhx 3aHOca ceM»H HaxoAHTca Heno- 


41 



aaaexy, 3a nepeBaaoM, npHHeM sto npoitBCTaiomHe (He pHraaHbie!) ranoapKTHnecKHe 
nonynaUHH. H b noHMeHHbix Taamcax, h Ha apeHHpoBaHHbix cxjiOHax pojib xycTapHHHKOB 
3aMeTHO B03pacTaeT c yaaaeHHeM ot 6epera Mopa, a KycTHKH Salix pulchra yxce b 4 km 
ot 6epera HanHHatoT npHnoaHHMaTbca — ao 10 — 15 cm Haa noBepxHocTbio nonBbi (aero 
HHrae Heab3a Ha6aioaaTb b ueHTpe o-Ba BpaHreaa aaxe cpean 3apocaefi Salix lanata 
subsp. richardsoniil). HHTepecHO, hto b roa Ha6aioaeHHa c oneHb xoaoaHbiM aeTOM 
UBeTeHne Bcex ranoapKTHHecKHX spHKOHBHbix KycTapH hhkob Hanaaocb ... b aBrycTe (xax 
h MHorax bhbob nyuiHit, ocok h anaKOB) oaHOBpeMeH ho c noKpacHeHHeM h noxeaTeiiHeM 
awcTbeB ueaoro paaa BHaoB. 

IloaBeay HeKOTopbie htoth. 

1. CHTyauna b BaabKapKae b ochobhom xapaKTepHa h aaa 6oaee boctohhbix paiioHOB 
y3Koii npn6pe)KHOH noaocbi HyKOTKH (bo3moxcho, ao ycTba AMryBMbi — MopcKofi kocm). 
Ho Ha BaabKapKae npeacTaBaeH CTporo aimao(})HTHbiH BapwaHT, b oTaHane ot p-Ha Mbica 
UlMHBTa wan ycTba p. PbmeeM (npHHCK JleHHHrpaacKHH). 

Paa pe3KHX otbhhhh ot apKTHaecKHX TyHap noOepexcHH o-Ba BpaHreaa (lOpueB, 
1987a), b aacTHocTH ycHaeHHe no3HUHH 6oaoT h top<J)Bhhctoh TyHapbi 3a caeT naaKopo- 
THIlHblX naTHHCTbIX TyHap, BbIKaHHHBaHHe 6oabUIHHCTBa KOHTHHeHTaabHbIX KpHOKCepO- 
(J)HTOB H CTenHbIX paCTeHHH MOXHO o6bHCHHTb nOCTOaHHbIMH naOTHbIMH TyMBHaMH B 
y3Koii noaoce noSepexba. BMecre c TeM Haanane napaaaeabHoro no6epexbio ropHoro 
Boaopa3aeaa ycHaHBaeT KOHT^acT Mexcay xoaoaHO-ryMHaHbiM KaHMaTOM no6epexcba h 
HaMHoro 6oaee cyxHM h TenabiM b aeTHee BpeMa KaHMaTOM ranoapKTHaecKHX TyHap 
oKp. IleBeKa. B npeaeaax npH6pexcHOH noaocbi Ha6aioaaeTca omyraMbiii rpaaneHT 
ruapoTepMHaecKHx xapaKTepncraK KaHMaTa, conpoBoxmaeMbifi ycnaeHHeM poan ranoap- 
KTHaecKHX MeaoKoapeBecHbix BHaoB npw yaaaeHHH ot 6epera Mopa. K lory ot Boaopa3aeaa 
pa3BHTbi yxce cpeaHne mnoapKTHaecKHe (THnHaHbie) TyHapbi, noaoca xe ceBepHbix 
ranoapKTHaecKHX TyHap H3-3a Haanana 6apbepHoro xpe6Ta npaKTHaecKH BbinaaaeT, xoth 
yaaaeHHbie ot 6epera Mopa yaacTKH uinpoTHoro rpaaneHTa o6HapyxHBaioT HeKOTopbie 

npH3HaKH 3TOH 3KOTOHHOH nOB30HbI. 

2. HecMOTpa Ha pe3Koe CHHXceHne b TyHapax ceBepHoro no6epexcba (BaabKapKaii, Mbic 
LLlMHaTa) a6coaiOTHoro ancaa h aoan ranoapKTHaecKHX h apKTo6opeaabHbix bhbob, no 
Ha6opy bhbob ochobhmx TyHapoBbix <$UK sth TyHapbi npeacTaBaaioT npaMoii o6eaHeH- 
hhh aepHBaT cjiaopbi rop MaTepHKOBon ranoapKTHaecKOH HyKOTKH: ao6aBaeHHe meab^io- 
BO-apKTHaecKoro saeMeHTa oaeHb HeBeanKo h ayarne Bcero npoaBaaeTca b Ha6ope bhbob 
MaKOB. 

3thm ToabKO noaaepKHBaeTca 6oraTCTBO h opHraHaabHOCTb hckohho apKTHaecKoii (b 
tom ancae h no ee noa3OHaabH0H npHHaaaexcHOCTH) (Jiaopbi o-Ba BpaHreaa, o6Hapyxm- 
BaiomeH cboh pa3Hoo6pa3Hbie cbh3h c CH6Hpbio, AaacKoii h KaHaaoii, MHHya Haropba 
HyKOTKH. B to xe BpeMa ocyiuaBineeca npocTpaHCTBo meabtjia, oTaeaaBuiee ropbi ocTpoBa 
ot MaccHBHbix HaropnH Hjtcotkh, npeacTaBaaao noaynpoHHuaeMbiii saa^waecKHH (JiHabTp 
aaa MHorax ropHoayKOTCKHx bhbob. 

3. ApKTnaecKHe TyHapbi ceBepHoro no6epexcba HyKOTKH o6pa30BaaHCb b y3Koii 
noaoce apKraaecKoro CKaoHa HyKOTCKoro Haropba b pe3yabTaTe paHHeroaoueHOBoro 
3aTonaeHHa meabtjia, xoraa 3Ta TeppHTopna cTaaa no6epexbeM CeBepHoro JleaoBHToro 
OKeaHa. KoHTpacT c KOHTHHeHTaabHbiM ranoapKTOTyHapoBbiM paiioHOM, yCHaeHHbiH 
oporpa^JHaecKHM py6excoM, — npHaHHa b oco6chhocth peryaapHbix naorabix MopcKnx 
TyMaHOB Ha BaabKapKaiicKOM no6epexcbe. ToabKO nocaeaHHMH (npn, b o6meM, hh3kom 
KoaHaecTBe ocaaKOB) moxcho oObHCHHTb aoMHHHpoBaHHe 3aecb Topc^aHHCTbix opraHoreH- 
hmx noayuieK noBepx MHHepaabHoii nacTH noHBeHHoro npoifmaa h ocHOBaTeabHyio 
Bbl6paKOBKy KOHTHHeHTaabHbIX KpHOKCepO(J)HabHbIX H KCepO(J)HabHbIX SaeMeHTOB (Jinopbl, 
xoTa b no3BHeM naeiicToneHe (npn ocyuieHHH meabc^a) stot paiioH aoaxceH 6bia BxoaHTb 
b apeaa KpnoKcepocjjHTHbix «TyHapocTenHbix» aaHauiai})TOB (lOpueB, 1986). llosTOMy 
6biao 6m He BnoaHe KoppeKTHO peKOHCTpyapoBaTb pacraTeabHocTb apKTHnecKoro cxaoHa 
HyxoTCKoro Haropba b pa3Hbie i£a3bi roaoneHa h naeScToneHa, ncxoaa H3 aonymeHHa o 
tom, hto cocTaB B3aHMoaeHCTByiomHX (JiaoponeHOTHHecKHX KOMnaeKcoB ocTaBaaca cy- 
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mecTBeiiHO tcm xe, hto h cefinac, MeHanncb jiHiiib hx no3HUHH b axoTOHe Mexay 
fleHyaauHOHHOH h axxyMynaraBHOH nacxaMH ckjiohob (Xonoa, 1996). 

no KpaHHefi Mepe b xpHoapnaHwe HHTepBajibi iuieiiCTOueHa xpnoxcepo(})HTHaa h 
xcepo(J)HTHaa kom noHeHTbi (jaiopw 6bWH npeacTaBneHbi hccpbbhchho Gorane, aeM cefinac, 
OHH 3aHHM3JTH BbICOXO aKTHBHbie n03HUHH B paCTHTCJIbHOM nOKpOBe TOp H pBBHHHbl 
(Bxjnonaa cymHHHCTbie iiuieH(J)bi: lOpueB, 1986). 

4. JTO «BaabxapxaH» oTBenaeT xpHTepnaM ana oTGopa aoxaabHbix i£nop, BxnioHaeMbix 
B ceTb nyHKTOB MOHHTopHHra 6Hopa3HOo6pa3HH (lOpueB, 1997), cocTaenan BMecTe c JIO 
«neBex» (JjparMeHT 30HanbHoro paaa ot cpeaHHX rnnoapxTHHecxHx TyHap ao ioxhmx 
apKTHHCCKHX. CpeAH 3THX KpHTCpHCB CJienyeT BbiaeaHTb COflOCTaBHMOCTb no HaGopy 
(jjaiiHH (HeKap6oHaTHbie paBHHHHo-ropHbie aaHamaiJjTbi, pe3XHii rpaaneHT raapoTepMH- 
necxnx napaMeTpoB xjiHMaTa, npoxoxaeHHe innpoTHbix rpaHHU mhoihx TaxcoHOB paHra 
ceMeiicTBa, poaa h Bnaa, Hannane aocTaTOHHO anHTenbHbix paaoB MeTeoponorHHecxHX 
Ha6aioaeHHH). Moxho npeanonoxHTb, hto b pe3yabTaTe oxnaaeMoro rao6aabHoro 
noTenaeHHa KJinMaTa ioxHoapxTHHecxHe TyHapbi ceBepHoro no6epexba npeo6pa3yioTca 
b ceBepHbie ninoapxTHHecxHe, oaHaxo npoaBHxeHna k ceBepy KOHTHHCHTaabHbix xcepo- 
^)HJibHbix BnaoB TpyaHO oxHaan>, cxopee Hao6opoT, hx no3HUHH ocaaGeiOT h b neBexcxoH 
TyHape; ho moxho oxnaaTb MHrpaiyiH c Bocroxa, Baoab noGepexba, BnaoB oxeaHHHecxoro 
cxaaaa (Yurtsev, 1994, 1996). 

Hacroamaa pa6oTa 6biaa noaaepxaHa Pocchhcxhm tjjoHaoM i})yHaaMeHTaabHbix hc- 
caeaoBaHHii: rpam-bi 93-04-20056 (noaeBbie HccneaoBaHHa) h 96-04-49779 (o6pa6oTxa, 
otjDopMJieHne nyGnnxauHH). 
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hm. B. Jl. KoMapoBa PAH 
CaHKT-neTep6ypr 


SUMMARY 

The paper concerns the taxonomical and geographic composition of the flora of the vicinities 
of the polar weather station Valkarkai (the southern variant of the arctic tundra subzone) on the 
coast of East Siberian Sea, its active (thriving) elements, its habitat structure as well as the vegetation 
and their comparison with those of the arctic tundras of the coast of Wrangel Island. In contrast to 
the latters, the plant cover of the Valkarkai vicinities represents the humid variant of arctic acidophyte 
tundras, with prevalence of wet to moist sedge-cottongras-sphagna peat mires and tundras 
depauperated in species, with rare occurrence of frost-scar herbdwarfshrub tundras of placor-type 
habitats, disappearance of the most of continental xerophytes and cryoxerophytes, more regular 
occurrence of a number of hypoarctic oligotrophic dwarfshrubs (on well protected gravelly slopes 
and terraces). In its composition the vegetation of Valkarkai is a dramatically depauperated derivative 
of widespread hypoarctic tundras of the Chukotka Mountains, almost lacking positive features (in 
contrast to the ancient continental Beringian-Arctic tundras of Wrangel Island). 
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BHHOBOH COCTAB flHHO® HTOBhIX (DINOPHYTA) B IIJIAHKTOHE 

A30BCK0r0 MOPB 

T. V. LASTIVKA. DINOPHYTA OF THE PLANKTON OF THE AZOV SEA 

B A30BCK0M Mope BblSIBJIOHO 19 BHUOB AHHO^areiUiaT H3 11 pOflOB. H3 HHX JIHHIb 6 BHflOB BCTpesaiOTCa Ha 
npoTSDKeHHH Bcero nepHojia, KOraa noBepxHOCTb Mopa CBoSojiHa or jibaa, ocTajibHbie noaBJiaiOTca jieroM b cbh 3H 
c ycHJieHHCM noCTynjieHHH aepHOMOpcxHX boh (aaBexuHH) h b He6oatuioM KoawiecTBe npHcyrcTByioT b 
naaHKTOHe oceHbio. HaH6ojibinee BnaoBoe pa3Hoo6pa3He Dinophyla xapaxiepHO ana pafloHOB, rae npocaexH- 
■aioTca aaBexiiHH. B pacnpecneHnofi aacTH TaraHporcKoro 3ajiHBa np« coaenocTH MeHee 8 %o awHotJiri areaaaTbi 
ae BuaBaeHbi. Bhuoboh cociaB anHo<}iHTOBbix A3 obckoi-o Mopa (JmpMHpyeTca b ochobhom 3a cneT aepHOMopCKHX 
■aaoB, MHrpHpyioiiiHx bo BpeMa nepHoamecKHx nocryiuieHHH aepHOMopcKHx BoaHbix Macc nepe3 KepaeHCKHfi 
opoaHB. 

A30BCK0e MOpe - MeAKOBOAHblH 6aCCeHH CO CneiJHlpHHeCKHM BOAHbIM peXHMOM. 

Oco6eHHOCTbio ero aBAaioTca HH3Kaa coneHOCTb (okoao 11 %o) h HOHHbiii cocTaB, pe3Ko 
OTJiHnaiomHHca ot MopcKoro. B Boaax A30BCKoro Mopa oniocHTejibHo 6oabmoe kojih- 
necTBo cyAbcpaTOB, hto xapaKTepHO jyia KOHTHHeHTaubHbix boa. FIoaTOMy paBHOBecne 
KHyaceHa b A3obckom Mope H3MeHeHo, o6maa cojieHocTb CB»3aHa c xAopHOCTbio He 
jiHHeHHbiM, Kax b HepHOM Mope h b nojiHOcojieHbix Mopax, a KBaaparabiM ypaBHeHHeM 
(flpyMeBa, IJbmapHH, 1984). CojieBoii pexHM onpeaejiaeTca peHHbiM ctokom, nocryiuie- 
HHeM ( aQBeKUHa mh ) nepHOMopcKHX boa nepe3 KepneHCKHii npoJiHB, B3aHMOAeficTBneM 
BOAHOH TOALUH C AOHHbIMH OCaAKAMH H HCnapeHHeM. IlpHMeHaTeAbHO, HTO ypoBeHb 
KepneHCKoro npoAHBa co ctopohw A30BCKoro Mopa Bbirne, neM co CTopoHbi MepHoro, 
noaTOMy nepHOMopcKaa boaa nocTynaeT b A3obckoc Mope He nocToaHHo, a Anuib npn 
BeTpax roxcHoro HanpaBAeHHa h nocne npeKpameHHa npoAOAXHTejibHbix boctohhmx 
BeTpoB. 

Flo TeMnepaType Mope b 3hmhhh nepnoa 6 ah3ko k apKTHnecKHM 6acceiiHaM, actom — 
K TpOnHHeCKHM. npH nporpeBaHHH BOAHOii TOAIHH H yCTaHOBJieHHH CTpaTH(J)HKai(HH B 
npHAOHHOM CAoe b A3obckom Mope HacTynaeT AecpHUHT KHcnopoAa BnAOTb ao 3aMopHbix 
yCAOBHH. 

flna A30BCKoro Mopa xapaKTepHO BbicoKoe coAepxaHHe 6 HoreHHbix BemecTB h 
pacTBopeHHoro opraHHnecKoro BemecTBa Ha npoTaxeHHH Bcex ce3OH0B. npo3panHocTb 
boa oneHb hh3ka, peAKo npeBbimaeT 3 m, a b TaraHporcKOM 3ajiHBe AOcraraeT Bcero 
30—50 cm. 

CneiiHi})HKa BOAoeMa HamianbiBaeT oTnenaioK Ha bhaoboh cocraB (pHToiuiaHKTOHa. B 
A30bckom Mope npeo 6 A 3 AaiOT npeACTaBHTeAH Tpex otacaob: Bacillariophyta, Cyanophyta, 
Dinophyta. nocAeAHaa rpynna HipaeT 3HaHHTeAbHyio poAb b SKOCHCTeMe A30BCKoro Mopa, 
ho H3yneHa cna 6 ee Apyrax. B HeMHoroHHcneHHbix ny 6 AHKai(Hax, nocBameHHbix (pHTon- 
A3HKT0Hy A3OBCKOr0 MOpa, AHHOlpHTOBbie BOAOPOCAH paCCMaTpHBaiOTCa C THApo 6 HOAO- 

FHHecKOH tohkh 3peHHa (YcaHeB, 1927; nrnibiK, 1955; AAAaKHMOBa h AP-, 1972). Jlnuib 
OAHa pa6oTa (nwiibiK, 1963) nocBameHa BHAOBOMy cocTaBy AHHOtpAareAAaT A30BCKoro 
Mopa, ho co BpeMeHH ee nyCAHKaiiHH b A3obckom Mope npoH3ouiAH KopeHHbie H3MeHeHHa 
HOHHoro cocTaBa boa. 
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PacnojioxeHHe crammA oTCopa npo6 b A3obckom Mope. 

1,2 — ct&hiihh, Ha KOTopux npo 6 w OTo 6 pauu: I — tojimco cctho; 2 — h cerao, h 6 aTOMeipoM. PafiOHti Mops: A — 
I-ft (cojichoctl Meuee 8 %c), E — 2-d (bjihshhc anaeicuHli lepHOMopcxHx boh MaxCHMantHO), B — 3 -fi (babcxuhh icpHo- 

MopcxHx Boa ue npocnexcuBaiOTca). 


Ue/ib HacToameii pa6on>i — onncaHne BHaoBoro pa3HOo6pa3Ha Dinophyta A30BCKoro 
Mopa b coBpeMeHHbix ycjioBnax h aHariH3 nponcxoxcaeHHa hx KOMnaexca b rraaHKTOHe 
A3QBCKoro Mopa. 


MaTepuaji h MeroaHKa 

MaTepHaaoM ana pa6oTbi nocayxHan 147 npo6 (JwronaaHKTOHa, oTo6paHHbix b 
TeneHHe 1996 r. bo BpcMa ruiaHOBbix peiicoB Asobckopo HaysHO-HCcneaoBaTeabCKoro 
HHCTHTyra pbi6Horo xo3ancTBa (A 3 HHHPX), BbinoaHaBinnxca Ha HayHHO-nccaeaoBaTeab- 
ckom cynHe «HHTapb» (75 — 6aTOMCTpoM MoasaHOBa, 72 — imaHKTOHHOH ceTbio). 
Pa6oTbi npoBOflHJiH b MapTe (3 6aTOMeTpnHecKne npo6bi), Mae h Hione (no 30 6aTOMeT- 
pHnecKHx), oKTa6pe (12 6aTOMeTpnHecKnx , 72 cerabie). PacnoaoxeHne cctkh CTaHunii 
npeacTaBJieHO Ha pncyiiKe. 

BaTOMeTpHHecKHe npo6bi 4inKcnpoBaan: b Mae — 2%-hmm (JjopMaabaernaoM, b 
ocTanbHbie ce30Hbi — 1.5%-hmm rnioTapflHajibflerHflOM; cerabie — pacTBopoM YTep- 
Moaaa. 

MaTepnan npocMaTpHBaan b BOflHbix npenapaTax h xaMepe HaxxoTa o6ieMOM 0.2 mji 
npn yBejiHneHHH x400 b cbctobom MHKpocxone MBH-15. YneT HaH6oaee Meairax bhbob 
npoBOflHJiH Ha aaepHbix (JjHJibTpax c anaMeTpoM nop 0.2 mkm npn yBeaHseHHH x900. 

npn aHanH3e 3Koaoran h reorpatJiHH bhbob ncnojib30Bajm jiHTepaTypHbie aaHHbie 
(KnceneB h ap., 1950; Dodge, 1985; KoHOBaaoBa h ap., 1989). 

flas cpaBHeHHa pa3Hoo6pa3na Dinophyta A30BCKoro h MepHoro Mopeii Hcnoab30BaHbi 
MaTepnajibi Ha6aioaeHHH aBTopa Haa (JwTonaaHKTOHOM ceBepo-BocTOHHon sacra MepHoro 
Mopa, npoBeaeHHbix b 1996 r. 


Pe3yabTaTbi h oScyKaeiuie 

B 1996 r. b A30bckom Mope BbiaeaeHo 19 bhbob aHHo<J)HTOBbix Boaopocaeii, oraoca- 
mnxca k 11 poaaM (cm. Ta6anuy). 

Han6oaee pa3HOo6pa3Hbi poabi Prorocentrum Ehr. h Gymnodinium Stein., xaxcabiH H3 
KOTopbix npeacTaBaeH 4 BnaaMH, a Taxxe Protoperidinium Bergh (3 BHaa). Bee ocTaab- 
Hbie poabi HacsHTbiBaioT no 1—2 npeacTaBHTeaa. 
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BitaoBOfi cocTaB ahho^htobbix b nnaHKTOHe A30BCieoro Mopa 


Bna 


PaftoH 



Ce30H 


SKOJiorHfl 

1 

2 

3 

B 


O 

Prorocentmm balticum 


+ 

_ 


_ 

+ 

MopcKott 

(Lohm.) Loeblich 








P. cordatum (Ostf.) Dodge 

— 

+ 

+ 


+ 

— 

MopeKOfi, 
TenaoBoaHbifl (?) 

P. micans Ehr. 

— 

+ 


+ 

+ 

+ 

MopcKott 

P. triestinum Schill. 

— 

+ 

— 

— 

+ 

— 

» 

Dinophysis acuminata Clap, et 
Lachm. 


+ 



+ 


MopcKott 3BpHra- 
JIHHHMfi H 3BpH- 
TepMHblft 

Gymnodinium agile Kof. et Sw. 

— 

+ 

+ 

+ 

+ 

+ 

MopcKott 

G. blax Harris 

— 

+ 

+ 

— 

+ 

+ 

ripeCHOBOAHUft 

G. simplex (Lohm.) Kof. et 

Sw. 

— 

+ 

+ 

— 


+ 

MopCKOfi 3BpH- 
TepMHblft 

G. splendens Lebour. 

— 

+ 

— 

— 

+ 

— 

MopcKott 

Gyrodinium flagellare Schill. 

— 

+ 

— 

— 

+ 

— 

» 

Pyrophacus horologicum Stein 

— 

+ 

— 

— 

— 

+ 

» 

Diplopsalis lenticula (Bergh) 

— 

+ 

+ 

+ 

+ 

+ 

» 

Starmach f. lenticula 








D. lenticula f. globularis 

— 

+ 

— 

— 

— 

+ 

» 

I. Kiss. 








Gienodinium paululum Linde- 

— 

+ 

— 

+ 

— 

— 

» 

man 








Protoperidinium crassipes 

— 

+ 

— 

— 

— 

+ 

*» 

(Kof.) Balech 








P. granii (Ostf.) Balech 

— 

+ 

— 

+ 

+ 

— 

* 

P. subinerme (Pauls.) Balech 

— 

+ 

— 

— 

+ 

+ 

» 

Goniaulax spini/era (Clap, et 
Lachm.) Dies. 

— 

+ 

— 


+ 

-h 

» 

Ceratium hirundinella 

0. F. Mull. 

— 

+ 

— 

— 

— 

+ 

IIpecHOBOflHO-coao- 

HOBatO-BOflHbltt 


ripHMeyaHHe. PaiioHbi: 1 — TaraHporcKHft 3hjihb c cojichoctmo hh*c 8 %o; 2 — paiioHbi A30BCKoro Mopa, 
noflBep*eHHwe anBeiumaM HepHOMopcKMx boa; 3 — 3anaaHas *iacn> Mopa, rae babckukm npaicmaecKH He Ha&noxia- 
Krrca. Ce30Hbi: B — BecHa, J1 — jiero, O — oceHb. 


B onpecHeHHofi sacra TaraHporcKoro 3ajiHBa (1-tt pattern) (cm. pncyHOK, A) ahhoi^h- 
TOBbie BOflopocnn He BbWBJieHbi. B 3ananHOH sacra Mopa (3-tt pattern) (cm. pncyHOK, B), 
me BJinaHHe aaBeKUHtt He3HasnTe.nbHo, BbiaaneHO 6 bhaob. HaH6ojibiuee pa3Hoo6pa3ne 
oTflena Dinophyta xapaKTepHO juia 2-ro pafioHa (cm. pncyHOK, E), t. e. aKBaTopHH, 
noflBepxeHHofi aflBeKUHHM nepHOMopcKott Boflbi, rae oTMesenbi Bee 19 bhjiob. 

Han6oaee 6eaeH flHHotJjnarejuiaTaMH BeceHHHtt nnaHKTOH, b kotopom npeacTaBjieHbi 
jiHuib Protoperidinium granii, Glenodinium paululum, Gymnodinium agile, Prorocentrum 
micans. B sto ace BpeMH b ceBepo-BOCTOSHott sacra HepHOro Mopa BwaBJieHbi piomhmo 
3thx 3 BHflOB Ceratium furca (Ehr.) Clap, et Lachm., C. tripos Schutt. C. fusus (Ehr.) 
Clap, et Lachm., Scrippsiella trochoidea (Stein) Loeblich, Gymnodinium simplex (Lohm.) 
Kof. et Sw. Heo6xoflHMo oTMeraib, sto b o6ohx Mopax BecHott AHHo^narennaTbi He 
nOCTHrajTH MaCCOBOrO pa3BHTH». 
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B Hjojie b A3obckom Mope bmhbjicho 14 bhaob (cm. Ta6aHity), npnneM 2 H3 hhx 
{Prorocentrum micans h P. cordatum) cocTaBJiaioT ocHOBy aeTHero (JjHTonaaHKTOHa. 
P.micans Bbi3Bari «KpaCHoe UBeTeHne» npaxTHHecKH Ha Been aKBaTopnn b paiioHe 
BepflHHCKoro nopTa, a Taxxe y no6epexb« BepflMHCKOH kocm b pafioHe c6poca ctohhmx 
boa r. EepflBHCKa. B HaHOiuiaHKTOHe, oco6chho b boctohhoh nacTH Mopa, Hepeaox 
Gymnodinium simplex. Ha ioro-BOCTOKe Mopa BbiaBJieHbi eaHHHHHbie 3K3eMnaapbi Proto- 
peridinium subinerme h Goniaulax spinifera. B sto xe BpeMH b HepHOM Mope b 
HoBopoccHHCKoii 6yxTe h y no6epexcba 6ah 3 r. AHanbi pa3BHBajiHCb 4 BHaa Protoperidi- 
nium (P. crassipes, P. divergens (Ehr.) Balech, P. steinii (Jorg.) Balech, P. subinerme) 
h 3 BHfla Goniaulax Dies. (G. triacantha Jorg., G. spinifera, G. polyedra Stein). 

B oceHHeM imaHKTOHe BbiaBaeHO Taicxce 14 bhaob, ho KOJiHwecTBeHHoe pa3BHTne 
flHHOtJjjiarejuiaT MeHbiue, neM actom, «UBeTeHHa» He Ha6aK>AaaHCb, h BCTpenaeMOCTb 
bhaob MeHajiacb ot «peaKO» ao «cahhhhho». npHMenaTejibHO, hto Prorocentrum micans 
OTMeneH h oceHbio, b to BpeMH xax P. cordatum b OKTa6pe He BbiHBJieH. Ilpn oxaaxmeHHH 
BOflHbix Macc A30BCKoro Mopa P. micans MHoroHHcaeH jinuib Ha ioro-BOCTOKe Mopa npn 
TeMnepaType okoao 14—15 °C. 

C aaBeKUHaMH nepHOMopcKHX boa CBH3aHO 13 bhaob h3 19, h JiHUib 6 (Prorocentrum 
micans, P. cordatum, Gymnodinium agile, G. blax, G. simplex, Diplopsalis lenticula) He 
TaroTeioT b CBoeM pacnpocTpaHeHHH k paiiOHaM noBbimeHHOH coachocth, xotb b hhx 
HHCJ ieHHOCTb 3THX BHAOB pe3KO B03paCTaCT. 

H 3 19 bhaob flHHOtJjjiarejuiaT, BbiaBJieHHbix b A3obckom Mope, TOJibKo 2 BCTpenaioTca 
h b MopcKHX, h b KOHTHHeHTajibHbix Boaax (Ceratium hirundinella h Gymnodinium blax); 
3KOJiorna Gyrodinium flagellare He H3yneHa; ocTajibHbie bham — MopcxHe noaHraao6Hbie, 
b pa3JiHHHOH cTeneHH ycTOHHHBue k pacnpecHeHHio. ripHMeaaTejibHo, hto b HaHonaaHK- 
TOHe npeo6aaaaioT HaH6oaee SBpHraaHHHbie bham Mopcxoro npoHCxoxcaeHHa, cnoco6Hbie 
cymecTBOBaTb b cnabHO pacnpeCHeHHbix, npaKTHHecKH npecHbix Boaax (Gymnodinium 
blax, G. simplex, Gyrodinium flagellare), a b 6oaee xpyriHbix (jjpaKimax — bhah MeHee 
ruiacTHHHbie, b HopMe pa3BHBaiomHeca npn bmcokoh coachocth. B ueaoM bhaoboh cocTaB 
AHHOtJuiarenaaT Asobckoto Mopa HMeeT MopcKoe npoHCxoxyieHHe, o neM cBHACTeabCTBy- 
iot: pocT TaKCOHOMHHecKoro pa3HOo6pa3Ha Dinophyta b paiioHax, noaBepxceHHbix aaBex- 
uhhm; yBeaHHeHHe KoannecTBa bhaob b Tenabiii ce30H, xoraa B03pacTaeT boaoo6mch c 
HepHbiM MopeM; npeo6aanaHHe HepHTHnecKHX h oxeaHHHecKHX bhaob bo (Jinope Dinop¬ 
hyta. 

npeACTaBAHAocb HHTepecHbiM conocTaBHTb AaHHbie, noayneHHbie b coBpeMeHHbiii 
nepHOA, C AHTepaTypHbIMH AaHHbIMH H CBeACHHAMH, XpaHHLAHMHCa B apXHBe A 3 HHHPX. 

r. K. riHUblK (1963) BblflBHA B A30BCK0M MOpe 73 BHAS AHHO(J)AareAAaT. Ha6aiOAeHHH 
6buiH npoBeAeHbi cpa3y nocae 3aperyaHpOBaHHa p. floH, b nepHOA, xoraa hohhmh cocTaB 
a30BCKHX boa 6bia 6aHxe k nepHOMopcKOMy, HexceaH b nocaeayioiUHe aecaTHaeTHH. B 
1970-e roAbi npoH3oinao pe3Koe ocoaOHeHHe boahmx Macc ao 12—13 %o, b oTaeabHbix 
paiioHax — ao 14 %o. B stot nepnoa, no a^hhum (Jjohaob A 3 HHHPX, b A30bckom Mope 
BCTpenaaocb 9—14 bhaob AHHotJjaareaaaT. B 1980-e roAbi, xoraa coaeHOCTb CHH3Haacb, 
BbiaBaeHO Taxxce 14 bhaob. YaHTbrnaa to, hto b 1970-e h 1980-e roabi ceTHOfi hob He 
npOBOAHAH H, BepOHTHO, peAKHe BHAbI B 3T0T nepHOA ObLTlH He BblHBaeHbl, MOXCHO CHHTHTb, 
hto b aOHCTBHTeabHOCTH KOAHHecTBO bhaob Dinophyta 6biao HecKoabKo 6oabiue. B 
Hacroamee BpeMa b Mope BCTpenaeTca 19 bhaob AHHOtJiaareaaaT. no cpaBHeHHio c 
nepnoaoM ao 3aperyaHpoBaHHa xpynHbix pex hhcao bhaob Dinophyta coKpamnocb noHTH 
B 5 pa3, H OCHOBHOii npHHHHOii 3TOTO MOXCHO CHHTaTb H3MeHeHHe HOHHOrO COCTaBa BOA. 
Hohhmh cocTaB npoaoaxcaeT TpaHC(J)opMHpoBan>CH, pacreT koahhcctbo cyawJjaTOB (flpy- 
MeBa, UbinapHH, 1984). Bhaoboc pa3HOo6pa3He annoiJjaareaaaT b caoxcHBineHca cmya- 
uhh, BepoaTHO, 6yaeT coxpamaTbca. 


3aKatoHeHHe 

TaKCOHOMHHeCKHii COCTaB AHHCxJ)HTOBbIX BOAOpOCaeS A3OBCKOT0 Mopa CjjOpMHpyeTCH 
3a cneT bhaob, nocTynaiomHX H3 HepHoro Mopa. B TeneHHe Bcero nepnoaa, xoraa Boabi 
A30BCKoro Mopa cbo6oahm ot abaa, 3aecb OTMeneHO Bcero 6 bhaob aHHoi})aareaaaT, 
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ocTajibHbie noaBJMioTca jictom b nepwoA ycHJieHHH aABeKLWH nepHOMOpCKHX boa. Bee 
BHHbl AHHO(J)HTOBbIX MHOrOHHCJTCHHee B paitOHaX, OXBaneHHblX ailBeKUHflMH HepHOMopC- 
KHX BOA. 

n P H yMenbLueHHH BOAOo6MeHa MexAy A3 obckhm h HepHbiM mopamh moxcho oxcHAaTi. 
naribHeHiiiero coKpatiieHHH BHAOBoro pa3HOo6pa3H« nHHO(Jmare.nnaT. CoxpaHMTca Han6o- 
jiee 3BpnraAHHHbie BHAbi. «KpacHbie UBeTeHHa» b 3Brpo(J)Hbix panoHax MOpa He npexpa- 
taTca, Tax xax Bbi3biBaiOTca bhasmh, HaH6o;iee ycTOiiHHBbiMH k HOHHOMy cocTaBy boa 
{Prorocentrum cordatum, P. micans). 
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HHCTHTyr ptrfjHoro xcaaficTBa 
PocTOB-Ha-JloHy 


SUMMARY 

19 species from 11 genera of Dinophyta are found in the plankton of the Azov Sea. Only six 
of them are common in the sea during all the period when the water is ice-free. Other occur only 
in summer during the advections of waters from the Black Sea and are rare in plankton in autumn. 
Taxonomic variability of Dinophyta is maximal in the fields of high salinity in the zones of 
advections. Dinophyta are not found in Taganrog bay at the salinity lower than 8 %o. Complex of 
Azov Sea plankton Dinophyta is formed by the marine species drifting together with advections 
from the Black Sea. 


4 EoraHimecKiiH xypnan, N° 1, 1998 r. 
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CPABHHTEJILHO-UHTOJIOrHHECKOE H3YHEHHE OflHOKJIETOHHHX 
3EJIEHMX BOflOPOCJIEH. VI. HEKOTOPME OCOBEHHOCTH MHT03A 
CHLAMYDOMONAS YELLOWSTONENSIS rpyimil SPHAERELLA 
{CHLAMYDOMONADALES, CHLOROPHYTA) 

T. V. SEDOVA. COMPARATIVE CYTOLOGICAL INVESTIGATION OF UNICELLULAR GREEN ALGAE. 

VI. SOME PECULIARITIES OF MITOSIS IN CHLAMYDOMONAS YELLOWSTONENSIS 
OF THE SPHAERELLA-CROVP ( CHLAMYDOMONADALES , CHLOROPHYTA) 

Hejiejiamnec5i aapa Chlamydomonas yellowstonensis hmciot cjioxhhh xpoMonenipn*iecKHH ran opraHraa- 
uhh, CBoeo6pa3ne KOTopoiny npmaex jwepHaa o6ojioiKa pa3Hofi TOJumtHti. Mhto 3 conpoBoxaaeTca ranHHHBiM 
nosefleHneM smpbimica; noaBneHneM Ha MecTe aapa xapaKTepnofi cBemofi 3 ohbi, b KOTopofi pacnonarawrcs 
MejiKHe npaMoyronBHOH (JiopMbi xpoMocoMbi (n = 10 — 11); TpaHc$opMaiuieH npaworo KOHycoBHjiHoro Beperena 
c yceqeHHbiMH nomocaMH b nyroo6pa3Hoe; cnaOoii OT(£4>epeHnnauneH Mex30HanbHoro BepereHa, xoTopoe b 
TMO(J)a3e, aepoarao, nonHocTbio pacnanaeTca; HeTHnHHHbiMH juw nejisuuHxcs aaep nepeMeineHimm b KJieTKe. 

Pon Chlamydomonas k HacToameMy BpeMeHH HacHHTbraaeT okojio 600 bhaob, koto- 
pbie, comacHO oahoh H3 nocjienHHX chctcm (Ettl, 1983), nonpa3jiejieHbi Ha 9 rpynn; 
Euchlamydomonas, Chlamydella, Chlorogoniella, Pseudagloe, Agloe, Bicocca, Amphich- 
loris, Pleurochloris, Sphaerella. B ocHOBy pa3nejieHHa Ha rpynnbi nonoxeHbi Taicne 
KpiiTepHH, Kax KOJiHHecTBO h nonoxeHHe rmpeHOHUOB, cJiopMa h noHoxeHHe xaoponjiac- 
tob, cpena o6HTaHHfl BHfla (BonoeMbi, nonBa, CHer, Jien). 

Xots xjiaMHflOMOHa^bi iiihpoko paccejieHbi, Kate npaBiwo, o6pa3yioT o6niHpHbie 
cKonjieHHa h aBJiaioTca H3Jiio6jieHHbiM o6beKTOM pa3JiHHHbix 6HOJiorHHecxHX HCCJienoBa- 
hhh, hx KapHOJioraa pa3pa6oTaHa oneHb cjia6o. K HacToameMy BpeMeHH HMeioTca pa3Hbie 
no nojiHOTe KapHonorHiecKHe CBeneHHa npHMepHo o 20 BHjiax. 

HaMH b TeneHHe pana JieT npoBoniwocb cpaBHHTejibHoe H3yneHHe pa3JiHHHbix npen- 
CTaBHTejiefi oflHomieTOHHbix 3ejieHbix Bonopocnefi (CeaoBa, 1969 — 1983). B HacToamee 
BpeMa HaMH npeanpHHHMaeTca nonbiTxa cpaBHHTejibHoro H3yneHHa mhto33 y npencTaBH- 
Tejiefi pa3Hbix rpynn pona Chlamydomonas c nejibio ycTaHOBHTb, cymecTByioT jih xapHO- 
jiorHHecKne paanHHHa Meatfly sthmh rpynnaMH BHyTpH pona. llejib naHHofi cTaTbH — 
H3floaceHHe pe3ynbTaTOB H3yneHHa mhto3E y BHfla C. yellowstonensis. 

C. yellowstonensis Kol bxoaht b cocTaB caMoii MajiOHHCJieHHOH no o6beMy rpynnbi 
Sphaerella , cocToameii H3 5 bhaob — oOHTarejieH CHera h JibnoB b nonapHbix h ajibnHH- 
ckhx panoHax. Tpynna xapaKTepH3yeTca cjia6o BbipaaceHHbiM xjioponnacTOM; o6hjihcm 
reMaTOxpoMOB, MacxHpyioiiiHX coaepacHMoe KJieTKH; HeneTKHM nHpeHOHflOM, pacnono- 
xeHHbiM 6onee hjih MeHee b neHTpe kjictkh, h aflpoM, HepasjiHHHMbiM b xhbmx KjieTxax. 
KapHonoranecKH npeflCTaBHTejiH stoh rpynnbi xjiaMHflOMOHaa ao chx nop He H3ynajiHCb. 

MaTepnaji h MeTOflHKa 

06beKT HCCJieaoBaHHa — C. yellowstonensis (uiTaMM 29.83). 3tot uiTaMM H3 Kojuiex- 
uhh Boflopocneii reTTHHreHCKoro yHHBepcHTeTa nio6e3HO npeflocTaBJieH a-poM 
U. Schlosser. HefleJiamneca aapa HccjienoBajiH b cbctobom h aneicrpoHHOM MHxpocKonax, 
mhto3 — b CBeTOBOM. BbipamHBaHHe, noaroTOBKy h 4)HKcanHio MaTepnajia npoBOflHJiH no 
cnennajibHO pa3pa6oTaHHon MeTOflHKe. 

CTHMyjiHpoBaHHe KJieTOHHoro aejieHHa oOecnenHBajiH oco6oh cxeMofi BbipamHBaHHa 
Boflopocneii Ha arapH30BaHHon cpeae M 12 (Schlosser, 1982). OnxcauHio HannHajiH 
cnycTa 1.5 i nocne HacTynaeHHa TeMHOBoro nepnoaa c HHTepBajioM 40 — 50 mhh. Ohk- 
cnpyiomeH xHflKOCTbio cjiyacnjia xpoM-yxcycHaa CMecb (100 : 1), b KOTopofi MaTepHan 
BbiflepxHBajiH b TeneHHe hohh. OxpacKy npoH3BoaHjiH reMaTOKciuiHHOM TappHca (Bold, 
1951). MaTepnaji o6pa6aTbiBanH b npoOnpicax c nocneayioiHHM ueHTpH^yrapoBaHHeM b 
TeieHHe 5 mhh npn 3000 o6/mhh. B cbctobom MHKpocxone H3yneHHe npoBOflHJiH c 


50 



noMombio anoxpoMaTHHecKHx o&bexTHBOB MacjiaHOH HMMepcHH x90 (an. 1.30) h 3ejieHO- 
ro 4)HJibTpa. 5Iapa 3apHCOBbiBanH c noMombio pncoBajibHoro annapaTa A66e CHCTeMbi 
PA-1. Bee oO'bflCHeHHfl k pncyHKaM naHbi b TexcTe. 

JXaa 3/reKTpoHHO-MHxpocKonHHecKoro HccjieaoBaHHB aaep npenaapHTeabHo 3axmoaeH- 
Hbiii b arap MaTepnan (JiHxcHpoBanH b cbctoboh nepnoa cyrox 4%-m pacTBopoM rnyrapo- 
Boro anbaerana Ha xhzikoh epeae M 12 npn TeMneparype +4 °C b TeaeHHe hohh h 
nOCTtflHKCHpOBajlH 2%-M paCTBOpOM OCMHeBOH KHC.lOTbl. yjlbTpaTOHKHe cpe3bi nOJiyHeHbl 
Ha ynbTpaTOMe LKB-III. KoHTpacTepoM cjiyxHji uHTpaT CBHHua no Reynolds, flap a 
H3ynajiH Ha aaexTpoHHOM MHxpocxone Tesla BS-500. 

Pe3yjibTaTbi HCCJieaoBaHHs h hx oOcyxaeHHe 

Kax b MejiKHx y3KHx OBajibHbix, Tax h b xpynHbix uiHpoxooBajibHbix h xpymbix 
xneTxax sapo pacnonaraeTca b ueHTpe. IlHpeHOHa He yaaaocb BbiaBHTb hh b xhbbix, hh 
b ^HXCHpoBaHHbix xneTxax. 06 whho oxpymbie, HenpaBHjTbHO oxpyrabie, HHoraa afine- 
BnaHbie aapa anaMeTpoM oxono 4 mxm hmciot ueHTpaabHoe hjih Hecxonbxo cMemeHHoe 
x nepHtJiepHH aapbimxo HHoraa c 1 — 2 Tax Ha3bmaeMbiMH BaxyonHMH. Hyxaeonaa3Ma 
CBCTJiaa, co cpaBHHTeabHO xpynHbiMH, non™ xpyrabiMH hhtchchbho oxpauiHBaioiuHMHCfl 
xpoMaTHHOBbiMn o6pa30BaHHflMH npeHMymecTBeHHO Baonb oOohohxh. HHoraa Taxoro xce 
Bxaa o6pa30BaHHa, ho b MeHbmeM xoaHnecTBe pacnoaaraiOTca h b apyrax nacrax aapa 
(cm. pncyHox, 1 — 3). 

YjibTpacTpyxTypHoe HecaeaoBaHHe noxa3aao, hto noMHMo y3Xoro, noHTH cnaoujHoro 
xpoMaTHHOBoro o6oaxa Baonb oOohohxh HMeioTca pacceaHHbie no Bceii Hyxaeonaa3Me 
MHoroHHcaeHHbie cxonaeHHa pa3Hoii BenHHHHbi h cjiopMbi, t. e. aapa hmciot cnoxHbift 
xpoMoueHTpHHecxHH THn opraHH3auHH (CeaoBa, 1989). CoaepxcHMoe aapbimxa reiepo- 
reHHO. CBoeo6pa3Ha aaepHaa oOononxa. Ee BHyrpeHHaa h HapyxHaa MeMOpaHbi oTCToaT 
Ha 3HaHHTeabHoe paccToaHHe apyr ot apyra, pacnonaraioTca He crporo napannenbHo apyr 
x apyry h o6pa3yioT MecTaMH BecbMa uiHpoxoe nepHHyxaeapHoe npocTpaHCTBo. Pa36yx- 
iqhmh BbimaaaT h BbipocTbi aaepHofi oOohohxh, b tom HHcne h Te H3 hhx, xoTopbie 
yaacTByioT b o6pa30BaHHH aMnnexcoB, hmcioihhx Taxxe HeoObiHHbifi bhh. Taxoro xe BHaa 
aaepHaa oOononxa BbiaBaeHa, b hbcthocth, y Pedinomonas minor (Pickett-Heaps, Ott, 
1974), eme oaHoro npeacTaBHTeaa BonbBoxcoBbix Boaopocaefi, npHneM b noaoOHOM 
cocToaHHH oHa HaOaioaaaacb b TeneHHe Bcero MHT03a. 

Mhto3 o6mhho HanHHaeTca b uiHpoxooBanbHbix xpynHbix xneTxax. B paHHefi npo<}ja3e 
aapo yBejiHHHBaeTca b pa3Mepax h CTaHOBHTca, xax npaBH.no, HenpaBHabHo-oxpyrnbiM c 
MHOrOHHCaeHHbIMH cpaBHHTeabHO pbIXabIMH ITIblOxaMH xpOMBTHHa H aapblUIXOM, xoTopoe 
HaHHHaeT oxpainHBaTbca cna6ee (cm. pncyHox, 4, 5). Ha 6onee no3aHHx STanax npo4ia3bi 
xoaHHecTBO xpoMaTHHOBbix rabiOox yMeHbinaeTca, hx pa3Mepbi h HHTeHCHBHOCTb oxpacxn 
yBeaHHHBaioTca (cm. pncyHox, 6 ). K xoHuy npo$a3bi aapuinxo Hcae3aeT, xoHTypbi aapa 
TepaiOT neTxocTb, xoth rpaHHua Mexcay aapoM h UHTonna3MOH coxpaHaeTca 3a caeT 
cymecTBOBaHHa paaaHHHH b naoTHOCTH Hyxaeo- h HHTonaa3Mbi. XpoMocoMbi HaxoaaTca 
b npouecce cnHpaaH3auHH h xoHiieHTpHpyioTca b ueHTpe cBeTaofi 30Hbi, B03HHxaioiueH 
Ha MecTe aapa; ohh hmciot bhu naoTHbix Meaxnx HenpaBHHbHOH t^opMbi o6pa30BaHHH 
hhh xopoTXHx ToacTbix nanonex (cm. pncyHox, 7). 

B MeTatJme Meaxne, He oTaHaaioiuHeca apyr ot apyra no pa3MepaM XBaapaTHofi 
4x>pMbi xpoMocoMbi (n = 10 — 11) o6pa3yi0T, ecan CMOTpeTb c nonioca, cpaBHHTeabHO 
puxayio MeTatJia3HyK) naacTHHxy (cm. pncyHox, 8 ), xoTopaa oOmhho pacnoaaraeTca y 
oaHoft H3 aaTepaabHbix creHox xaeTXH. Ecan CMOTpeTb Ha naacTHHxy c6oxy, to yaaeTca 
oOHapyxcHTb hhth caa6o ancjDcjDepeHUHpoBaHHoro BepeTeHa (cm. pncyHox, 9). 

AHa$a3a BCTpeaaeTca b npenaparax peaxo. B stot nepnoa BepeTeHO CTaHOBHTca 
HanOoaee hctxhm. Oho oxa3biBaeTca npaMMM, y3XHM, xoHycoBHaHbiM c yceaeHHbiMH 
noaiocaMH. llempHoaH He oOHapyxceHbi (cm. pncyHox, 10). J(aHHHaa ocb npHxcaroro x 
aaTepaabHofi xaeTOHHoii CTeHxe BepeTeHa HanpaaneHa napaaaeabHo aaHHHoii och xaeTXH. 
CBeTaaa 30Ha Hcne3aeT. B no3aHen aHatfia3e xOMnaxTHbie rpynnbi cecipHHCXHX xpomocom 
pacxoaaTca b npoTHBononoxcHbie cTopoHbi h otctobt aaaexo apyr ot apyra. Mexc30Hanb- 
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Hoe BepeTeHO Mexay hhmh eaBa yraabiBaeTca, HHoraa coxpaHaioTca caeabi nepwJiepHHe- 
ckhx HHTeii (cm. pHcyHOK, 11 ). Co bpcmchcm BepeTeHO nepeMemaerca b ray6b kjictkh h 
ayroo6pa3Ho H3ra6aeTca, hto npHBOflHT k cdaHxeHHio xpomocomhmx rpynn h hx 
pacnojioxceHHK) b pa3Hbix naocKocrax c BepeTeHOM. 

Tejio<}ja3bi He BCTpenaaHCb. CecTpHHCKHe aapa o6mhho aexaT b ueHTpe kjictkh tccho 
npHxaTbiMH flpyr k apyry. MHrpauHH aaep HaBcrpeny apyr npyry cnoco6cTByioT 2 cfiaK- 
Topa — CHanaaa ayroo6pa3Hoe HCKpHBJieHHe MejooHaabHoro BepeTeHa, a 3aTeM ero 
pacnaueHHe. 

Ilocjie 3aBepmeHHa uHTOKHHe3a h o6pa30BaHHa neperopoaKH, KOTopaa aeaHT KJieTKy 
nonojiaM nonepeK ee jhthhhoh och, cecTpHHCKHe aapa pacnojiaraioTca HanpoTHB apyr 
apyra no o6e CTopoHbi kjictohhoh neperopoaKH, npaaeraa k Heft BnaoTHyio. npHMena- 
TeabHO, hto BHOBb o6pa30BaBmHeca cecTpHHCKHe KJieTKH ocTaioTca nexaTb BMecTe, 
3aKjnoneHHbie b o6myio oOoaoHKy MaTepHHCKon kjictkh. 5Iapa tbkhx kjictok, He H3MeHaa 
cBoero noaoxeHHa, npHcrynaioT k caeayiomeMy aeaeHHio, npocaeaHTb KOTopoe b aeTanax 
He yaaaocb. CaeayeT nHiiib OTMeTHTb, hto o6pa3yiomHeca b pe3ynbTaTe 4 cecTpHHCKHe 
KaeTKH TaKxe ocTaioTca 3aKaioHeHHbiMH b oGiayio o6oaoHKy MaTepHHCKOH kjictkh. 
IIpHHeM B3aHMHoe pacnoaoxeHHe tbkhx kjictok o6HapyxcHBaeT pa3JiHHHa. Ohh MOiyr 
6biTb CBa3aHbi KaK c OTKJioHeHHHMH b opHeHTauHH BepeTeHa, KOTopoe npeaonpeaeaaeT 
HanpaBJieHHe KJieTOHHoro aeaeHHa, TaK h co cjioxhbimh npoueccaMH nepeMemeHHa 
KneTOK BHyrpH o6meii o6ohohkh MaTepHHCKofi kjictkh. 

TaKHM o6pa30M, aapo anaMeTpoM okoho 4 mkm HMeeT caoxHbift xpoMoneHTpHHecKHH 
THn opraHH3auHH. K xapaKTepHbiM ocoGchhocthm MHT03a C. yellowstonensis caeayeT 
oraecTH CHanaaa npocJ)a3HyK), a 3aTeM aHatJ)a3Hyio MHrpauHH aapa bo BpeMa nepBoro 
MHTOTHHecKoro aeaeHHa h OTCyrcTBHe TaKOBbix npn nocaeayiomHX aeaeHHax; noaBneHHe 
xapaKTepHoii cBexnoH 30Hbi, b kotopoh pacnoaaraioTca MeaKHe xpoMocoMbi (n = 10—11) 
peaKO BCTpenaeMOH KBaapaTHOH (popMbi; npeo6pa30BaHHe npaMoro BepeTeHa b ayroo6- 
pa3Hoe. 

IlocaeayiomHH cpaBHHTeabHo-KapHoaoniHecKHH aHaaH3 xaaMHaoMOHaa apymx rpynn 
noKaxeT, HacKoabKO BbiaBaeHHbie oco6chhocth OKaacyrca cneuHcJjHH hhmh aaa rpynnbi 
Sphaerella b ueaoM. IlpHMeHaTeabHO, hto nHpeHOHa He oOHapyxeH hh Ha oaHOM H3 3Tan0B 
MHTOTHHecKoro uHKaa. 3 to HaxoaHTca b aBHOM npoTHBopenHH c aHamo30M BHaa. 


52 



CIIHCOK JIHTEPATyPbl 


Cedoea T. B. CpaBHHTentHO-UHTOJiorHHecKoe H3yneHHe OHHOKJieTOHHbix 3eneHbix Boflopocnefi. 
I—V // Eot. xypn. 1969. T. 54. Ne 12. C. 1997—2001; 1972. T. 57. Ns 1. C. 69—74; 1980. T. 65. 
» 1. C. 60—65; 1982. T. 67. Ns 7. C. 907—912; 1983. T. 68. Ns 2. C. 147—151. 

Cedoea T. B. Kjraccnc})HKaunfl smep BOflopocnefi h hx ocHOBHbie CTpyKTypHbie THnw y Chloro- 
coccum ( Chlorophyta) II Eot. xypn. 1989. T. 74. Ns 11. C. 1594—1597. 

Bold H. Cytology of algae // Manual of phycology. 1951. Vol. 27. P. 203—227. 

Ettl H. Chlorophyta. I // Siisswasserflora von Mitteleuropa. 1983. Bd 9. 807 S. 

Pickett-Heaps J., Ott D. Ultrastructural morphology and cell division in Pedinomonas II Cyto- 
bios. 1974. Vol. 11. N 1. P. 41—58. 

Schlosser U. Sammlung von Algenkulturen (Origin and function of the culture collection // Ber. 
Deut. Ges. 1982. Bd 95. H. 2. S. 181—296. 

EcrraHHMecKHH HHcnnyr IlcmyMeHO 11 VII 1996 
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CaHKT-rierepGypr 


SUMMARY 

The nuclear cytology of C. yellowstonensis belonging to the Sphaerella group was studied by 
ight and transmission electron microscopy. The nuclei are spherical or ovoid about 4 pm in diameter 
with a single compact more or less centrally placed nucleolus. The chromatin is scattered in clumps 
0. e. chromocenters) anywhere in the nucleoplasm but especially concentrated along the nuclear 
envelope, forming a continious or discontinious ring (complex chromocentric type of the nuclear 
organization). The mitosis follows the normal pattern, although the details of division show some 
■uusual features. At the beginning of the division, the nucleus increases in size and changes its 
riiape. During prophase the nucleus gradually loses its stainability and finally dissappears. Initially 
Ihe condensation of chromatin leads to the appearance of the great number of minute faintly staining 
granules and subsequently to the formation of chromosomes. At metaphase the small, almost square 
chromosomes (n = 10—11) are arranged on equatorial plate and the indistinct straigt spindle is 
beeing formed. The diameter of the equatorial plate is more or less the same as that of prophase 
■ucleus. The longitudal (long) axes of the spindle and the cell are parallel to each other. In early 
anaphase the spindle becomes distinct with broad and flattened poles. Later, the spindle elongates 
considerably and becomes bow-shaped. The frequence of telophases is very low and it was not 
studied. Recently formed sister nuclei are closely appressed to each other. Soon after the formation 
of sister nuclei cleavage appears between them. 

The specific karyological features of the Sphaerella group algae is that the nucleus is surrounded 
by a very characteristic, irregular envelope, distended in many places. At the end of prophase the 
centrally located nucleus migrates to the lateral cell wall and at anaphase the nuclear apparatus 
returns to the central region of the cell. In metaphase the chromosomes are usually scattered in the 
special clear zone. The karyotype consists of more or less similar chromosomes. The pyrenoid is 
absent. 
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HflEHTHOHKAEtHB XPOMOCOM KAPHOTffllA nPH nOMOIIJH 
HYKJIEOTHaCIlEIJtHOHHHLIX OJiyOPOXPOMOB HA nPHMEPE 
EREMURUS ALTAICUS (. ASPHODELACEAE) 

E. O. PUN IN A, V. G. GRIF. CHROMOSOME IDENTIFICATION OF THE KARYOTYPE USING 
NUCLEOTIDE-SPECIFIC FLUOROCHROMES STAINING TAKING EREMURUS ALTAICUS (ASPHODELACEAE) 

AS AN EXAMPLE 

PaccMOTpeHO ncnoni>30BaHne cOBpeMeHHtix mctoaob KapHonorHiecxoro aHann3a pacTeHHii. Onncatni 
pa3peuiaioiuaa cnoco6HOCTb h rpammbi ripnMeneHns pa3JiHHHi>ix mctohob xpowocoMHoro aHanim ana uenefi 
CHCTCMaTHKH. Ha npHMepe xapHOTHna Eremurus altaicus (2n = 14) noxa3aHo npemiymecTBO MeToaa Hyxneo- 
THflcneuH^iH'iHoro ^nyopoxpoMHpoBaHHa ana HaeHTH^HKauHH xpomocom. TlonwepKHBaeTca, hto stot weioa 
MoxceT aaTb ueHHyio nn<}>opMaunK> o creneHH poacTBa HccneayeMbix bhjiob, o nponcxo>xaennn nonniinoHaoB, o 
HanHHHH BHyrpHBHaoBoro h BHyTpHnonynauHOHHoro nonHMop4>H3Ma. 

H3yneHHe KapHoronoB BbicniHx pacTeHHii RBJiaeTCH oahhm H3 KJiaccHHecKHX mctoaob 
6HocHCTeMaTHKH. Bo MHorax cjiynaax hmchho KapHononmecKHe HccjieaoBaHHR no3BOJia- 
10T peiHHTb Bonpocbl O npaBHJIbHOCTH flejieHHR pOflOB Ha CCKUHH, O CTeneHH 6J1H30CTH 
bhaob, o bhaobom cTaTyce TaxcoHa, o McxaHH3Mc 3BOJiiouHOHHbix npeo6pa30BaHHH, o 
HanHHHH BHyTpHBHflOBOTO H BHyTpHnOnyJIRIIHOHHOrO nOJlHMOp4)H3Ma H flp. 

no COBpCMCHHbIM npeflCTaBJieHHHM, KapHOJlOTHHeCKH H aHEJ!H3 BKJHOHaeT B Ce6» 
HecKOJibKo 3TanoB (White, 1978; Greilhuber, 1984, h flp.). 

1- H3Tan — onpeflejieHHe HHcjia xpomocom. Kax h3bcctho, AHnjiOHflHoe hhcjio 
xpomocom (2n) — flocTaTOHHo CTabmibHaa BHflOBaa xapaKTepHCTHKa. OnpeflejieHHe 
xpoMocoMHbix HHCeji noMoraeT b pemeHHH Bonpoca o cckhhohhom flejieHHH h o 
H aJIHHHH nOJlHIUlOHflHblX pHflOB HJIH nOJIHnJIOHflHbIX H aHeyiUIOHflHblX pac. OflHaKO, eCJIH 
HHCJia xpoMocoM HccneflyeMbix bhjiob coBnaiiaioT (a sto nacTO 6biBaeT, nocKOJibKy 
6oflbuiHHCTBO HHceji, onpeflejieHHbix y npH6jiH3HTejibHo 25—30 % H3 150 000 bhjiob 
HB eTKOBbix pacTeHHii, jiexcHT b HHTepBajie or 12 no 80), to Ha KaKHe-jinOo Bonpocbl o 
CHCTeMaTHKe h tJiHjioreHHH H3ynaeMoro TaxcoHa c noMombio flaHHoro MeTOfla OTBeTHTb 
HCB03M0XCH0. 

2- ii 3Tan KapHononiHecKoro aHajiH3a 3aKJiioHaeTCR b onpeaejieHHH MoptfiojiorHHec- 
khx napaMeTpoB xpomocom: hx jiHHeHHbix pa3MepoB h ueHTpoMepHbix hhackcob. Koraa 
MopiJiojiorHHecKHe napaMeTpbi flOCTOBepHo paanHHaioTCfl, to moxcho HccneflOBaTb CTeneHb 
6JIH30CTH Tex HJIH HHbIX BHflOB, HX (JlHflOreHeTHHeCKHe B3aHMOOTHOUieHHH, npOHCXOXCfle- 
HHe nOAHnJIOHflOB (aflJIO- HAH aBTOnOJIHrUlOHflHfl), BHyTpHBHflOBOH h BHyTpHnonyjuiIIHOH- 
Hbifi nojiHMop4)H3M, onpeflejiHTb HajiHHHe KpynHbix xpomocomhmx nepecTpoeK. flonoji- 
HHTejIbHblMH npH3HaKaMH XpOMOCOM npH TaKOM aHaJIH3e CJIJOKaT CnyTHHKH H BTOpHHHbie 
nepeTsuKKH. OflHaKO aHajiH3 xpomocom Ha stom ypoBHe HeocymecTBHM y TaxcoHOB c 
OOflblHHM HHCJIOM XpOMOCOM, KOTfla pa3HHUa MCJKfly COCeflHHMH no pa3Mepy H IieHTpO- 
MepHOMy HHfleKcy napaMH xpomocom CTaHOBHTca HeflocTOBepHoii (rpHtf), 1992); y 
TaKCOHOB C MejIKHMH (< 1 MKM) XpOMOCOMaMH, KOTfla H3MepeHHR nOfl CBeTOBbIM MHKpOC- 
KonoM HeB03MOJKHbi; b cflynasx, Koraa xapHOTHnbi H3ynaeMbix TaxcoHOB oflHHaKOBbi, KaK, 
HanpHMep, xapHOTHnbi flHnnoHflHbix bhaob Paeonia L. (nyHHHa, 1987), a Taxxe b 
cjiynaax, Koraa xpoMocoMbi He pa3JiH*iaioTC5i b npeaejiax oahoto xapnoTHna, KaK sto 
npofleMOHCTpHpoBaHO flaiiee Ha npHMepe oahoto H3 bhaob pofla Eremurus Bieb. 

3- h 3Tan aHajiH3a KapHOTHna — BbiHBJieHHe h H3yneHHe pacnpeflejieHHH reTepoxpo- 
MaTHHOBbiX CemeHTOB XpOMOCOM. npH 3TOM TaXHe MeTOflbl, KaK C-OKpauiHBaHHe npH 
noMouiH KpacHTena THM3a (Vosa, Marchi, 1972 h up.) hjih BbiRBJieHHe cerMemoB npn 
fljiHTejibHOM B03flencTBHH HyjieBOH TeMnepaTypbi (Darlington, La Cour, 1941 h flp.), 
fleMOHCTpnpyioT, KaK npaBHJio, Bee reTepoxpoMaTHHOBbie cemeHTbi b KapnoTHne, He3a- 
BHCHMO OT HX MOJieKyflflpHOTO COCTaBa. Boflee HHlJlOpMaTHBHO HCnOJIb30BaHHe HyKJieO- 
THACnenHiJiHHHbix (JuiyopoxpoMHbix KpacHTejieii. PHcyHKH HcnepieHHOcTH xpomocom, 



■onyneHHbie npn noMomH sthx mctoaob, no3BOJiHK»T roBopHTb o npeHMymecTBeHHOM 
o6orameHHH flHK reTepoxpoMaTHHOBoro pafioHa jih6o aaeHHH-THMHHOBbiMH (AT), jih6o 
iyaHHH-UHT03HHOBbIMH (FLO napaMH OCHOBaHHH, HJIH CflejiaTb BbIBOfl O ero HeHTpajIbHOM 
cocTaBe (3ejieHHH h np„ 1987). B HexoTopbix cjiyuasix, xax, HanpHMep, paccMOTpeHo 
aanee, hmchho HCno.ib30BaHne HyxjieoTHncneuHtpHHHbix cJuiyopoxpoMOB no3BOJuieT HueH- 
IBCjjHUHpOBaTb BCe XpOMOCOMbI xapHOTHna. 

CjieuyeT OTMeTHTb, hto npHMeHeHHe 3Toro nocneziHero Merofla BecbMa nepcneKTHBHO 
TSKXCe npH H3yneHHH XapHOTHnOB BHAOB paCTeHHH C 6ojlbIIIHM XOJIHHeCTBOM XpOMOCOM 
■jih c MejiKHMH xpoMocoMaMH, xorna naeHTHtJiHKauHfl Bcex nap 3aTpyziHeHa hjih Boo6me 
■CB03M0XHa. 

ConocTaBjieHne pncyHKa pacnpenejieHHfl reTepoxpoMaTHHOBbix cemeHTOB xpomocom 
mkt ueHHyro HHtJtopMauHio o cTeneHH poncTBa HccnejiyeMbix bhaob, o npoHcxoxmeHHH 
■OJIHnJIOHJIOB, O H3JIHHHH BHyTpHBKflOBOrO H BHyTpHnOnyJIflUHOHHOrO nOJIHMOp4)H3Ma. 
OflHaxo, HecMOTpa Ha oTHoctfrejibHyio nocrynHOCTb npHMeHeHHH, o6mee xojthhcctbo 
BHflOB UBeTKOBbIX paCTeHHH, HCCJieflOBaHHbIX XOTfl 6bl OflHHM H3 ynOMflHyTblX B 3TOM 
■yHKTe MeroflOB, noxa He npeBbimaeT HecxojibXHX cotch. 

4-iS h nocjieayiomHe 3Tanbi xapHononiHecxoro aHajiH3a paereHHH— onpejie- 
JKHHe JIOXyCOB TpaHCXpHnUHOHHOH aKTHBHOCTH HApbllHXOBblX Opr3HH3aTOpOB MeTOflOM 
■MnperaauHH cepe6poM, onpeaejieHHe reHOMHbix xoMnoHeHTOB caTejuiHTHOH flHK h 
eooTHeceHHe hx c reTepoxpoMaTHHOBbiMH ynacrxaMH nyreM ra6pHflH3auHH in situ, a c 
KOHita 80-x roflOB k sthm MeToaaM npn6aBjiaeTca Taxxe H3yneHHe pncyHxa HcnepneH- 
■octh syxpoMaTHHa (PacKHHa, Poahohob, 1992, h np.). K coxajieHHio, nepenHCJieHHbie 
■ 3tom nyHKTe MeTOflbi noxa Hcnojib3yroTca Tonbxo Ha MonenbHbix hjih xoshhctbchho 
maHHMbix o&beKTax h eme He Hauinn uinpoxoro npHMeHeHHa b xapHocHcreMaTHHecxHX 
■ccjieaoBaHHax. 3th MeTOflbi 3anacTyio TpynoeMKH, ho npencTaBJiaioTca BecbMa nepcnex- 
THBHblMH, nOCKOJIbKy MOryT He TOJIbKO flaTb HH(JjOpMaUHIO K CHCTeMaTHKe H 4)HJ10reHHH 
KOHKpeTHbIX TaXCOHOB, HO H nOMOHb B peUieHHH o6meTeOpeTHHeCXHX BOnpOCOB o 
CTpyxTypHo-cJiyHXUHOHajibHOH opraHH3auHH xpoMocoM pacTeHHii h o CTeneHH sbojuoijh- 
OHHOii KOHCepBaTHBHOCTH HJIH Jia6HJlbHOCTH pa3J!HHHbIX XOMnOHeHTOB reHOMa b xoae 
MHKpO- H MaXpOSBOJHOUHH. 


MaTepuaji h MeTOAHKa 

B3pocjibie pacTeHHa Eremurus altaicus (Pall.) Stev., co6paHHbie b oxpecTHOcTax 
noc. Kbi3bui-On b CyycaMbipcxoM ymejibe Ha TaHb-LUaHe Ha BbicoTe oxojio 2200 m Hajj 
yp. m. (Kbiprbi3CTaH), xyjibTHBHpoBanH Ha sxcnepHMeHTajibHOM ynacTxe BoTaHHnecxoro 
■HCTHTyra hm. B. JI. KoMapoBa PAH (BHH) b CaHXT-IleTep6ypre. LlHTOJiorHHecxHe 
npenapaTbi npHroTOBaajiH H3 xiieTOX xopHeBoii MepncTeMbi sthx paCTeHHH. flna Haxon- 
aeHHa MeTacJm OTpe3aHHbie xohhhxh xopHefi noMeinajiH b xonoAHJibHHx npn TeMnepaType 
2— 3 °C Ha 1 cyr. 3aTeM MaTepnaji (pHxcHpOBajiH b aneToanxorojie (3 : 1) b TeneHHe 
16—24 h. 

HacTb MaTepnajia 6buia oxpauieHa no OejibreHy, npn stom npHMeHajica ropaHHH 
nupojiH3 1 h HC1 npn t = 60 °C b TeneHHe 12 mhh. Ilocjie oxpauiHBaHHa MaTepnaji 
pa3AaBJiH bbjih b xanjie 45%-ii yxcycHofi xhcaotm, noxpoBHoe crexiio yaajiajiH, npn 
noMomH cyxoro Jibaa npenapaT BbicyuiHBanH h 3axjnoHajiH b 6ajib3aM. 

H 3 flpyroft nacTH MaTepnajia 6buiH npHroTOBJieHbi HeoxpauieHHbie aaBjieHHbie npena¬ 
paTbi no Taxon xe o6menpHHaTOH MeTOAHxe. 3th npenapaTbi cyiinuiH Ha B03ayxe He 
neHee 2 cyr, a 3aTeM nocjieaoBaTejibHo oxpauiHBanH HyxjieoTHAcneuH^iHHHbiMH cjuiyopox- 
poMaMH: CHanajia nj-cneuHcJiHHHbiM ojihbomhuhhom b xoHueHTpauHH 0.5 Mr/MJi b Tene- 
HHe Ihc nocjieayiomHM co3peBaHHeM b TeMHOTe npn xoMHaTHofi TeMnepaType b TeneHHe 
HecxojibXHx cyrox (Schweizer, 1980), a 3aTeM AT-cneuHtJjHHHbiM xpacHTejieM Ho- 
echst 33258 (H33258) b xoHueHTpauHH 75 Mxr/MJi, pa3BeaeHHOM Ha 6yc})epe 3epeHceHa 
(pH = 6.8) (Holmquist, 1975). 

npenapaTbi, oxpauieHHbie no OejibreHy, aHajiH3HpoBajin h c^oTorpac^HpoBajiH Ha 
CBeTOBOM MHxpocxone NU-2, a oxpauieHHbie cJuiyopoxpoMaMH — Ha jnoMHHecueHTHOM 
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Phc. 1. M^HorpaMMa xpoMocoM Eremurus altaicus , 
OKpameHHbix no <Pejn>reHy. 

(—VII — HOMepa xpoMocoM. Ha BCpTiix.aji bho h och — jumna 
xpomocom, mkm. Ha HaworpaMMe bhaho, *ito HneHnKfcimupo- 
Ban. xpoMocoMW I—V h VI—VII nap hcbo3mo)kho. 


MHKpOCKOne «OptOn». MHKpO(£>OTOC'be.MKy 
ocymecTBJianH Ha rmeHKy «MHKpaT-200» h 
«MHKpaT-300». 

AHajiH3 KapwoTHna 6bm npoBeneH npw 
noMOiuH aBTOMaTHHecKOro aHanH3aTopa 
H3o6pa)KeHHH, CHa6xeHHoro opHraHanbHbiMH nporpaMMaMH xpoMocoMHoro aHajiH3a (Ily- 
HHHa h flp., 1994). 

KjiaccH^JHKauHfl MopcJioAorHHecKHx thiiob xpomocom cooTBeTCTByeT npeanoxceHHofi 
H. fl. AranoBoii h B. T. TpHtJioM (1981). 

Pe3yjibTaTbi h oScyjRjjeHHe 

npH Mop(J)OMCTpnHCCKOM aHajiH3e MeTa(j3a3Hbix nnacTHHOK E. altaicus Ha npenapaTax, 
OKpameHHbix no Oenbreny, 6buio ycTaHOBJieHO hhcao xpomocom 2n = 14, hto nonTBep- 
xmaeT CBeneHHa o nncne xpomocom 3Toro BHAa, HMeioinnxca b jiHTepaType (Burstrom, 
1929). KapHOTHn coctoht H3 5 nap aahhhux cyCMeTaneHTpHneCKHX (L a = 9.1—6.7 mkm, 
I c = 27.2—31.7 %) h 2 nap kopotkhx MeTauemrpHHecKHx xpomocom (L a = 4.3—3.2 mkm, 
I c = 44.6—46.7 %) (cm. Ta6nHny-BKJienKy, 7; pnc. 1; cm. Ta6nHuy). Ha aahhhbix nnenax 
cyCMeTaueHTpHHecKHx xpomocom HHorna oTMenaAHCb cnyrHHKH (ot 1 no 6). Ha haho- 
rpaMMe AHruiOHAHoro Ha6opa h b TaGnuue bhaho, hto nACHTH(j3HKauna nepBbix 5 nap 
XPOMOCOM npaKTHHeCKH HCB03M0XCHa (pnc. 1). 

Flocjie aToro 6binH npoaHaAH3npoBaHbi npenapaTbi, noaieAOBaTenbHo OKpameHHbie 
nj-CneUH(})HHHblM ^yOpOxpOMOM OAHBOMHUHHOM H AT-Cneun(£)HHHbIM H33258. npH 
stom 6wah BbiaBJieHbi 3 THna reTepoxpOMaTHHOBbix 6ejiKOB: a) apKO CBeTsmHxcfl npn 
OKpauiHBaHHH oahbomhuhhom h 3aTyxaiomHe npn oKpauiHBaHHH H33258, t. e. rii-o6o- 
rameHHbift reTepoxpoMaTHH; 6) TycKJibie npn OKpauiHBaHHH oahbomhuhhom h spKO 
CBeTamHecfl npn OKpauiHBaHHH H33258, t. e. AT-o6oraineHHbiH reTepoxpoMaTHH; 
b) apKO CBeTaiAHeca npn ak»6om OKpauiHBaHHH, t. e. reTepoxpoMaTHH, HeiiTpanbHbiH no 
cocTaBy (cm. Ta6AHuy-BKAeHKy, 2; pnc. 2). 

Ha npencTaBneHHbix HAHorpaMMax (pnc. 2, A) bhaho, hto HAeHTHcJiHKauHa HeKOTopbix 
nap xpoMocoM npn HcnoAb30BaHHH TOAbKO oahoto H3 cJiAyopecueHTHbix KpacHTeAeii 
3aTpyAHeHa. Oahako npn conocTaBAeHHH AByx pHcyHKOB HcwepneHHOCTH OKa3biBaeTca, 

HTO xopouio HAeHTH^JHUHpyiOTCfl BCe XpOMOCO- 
Mbi KapnoTHna h noaBAaeTca B03M0XH0CTb co- 
CTaBHTb o6o6iueHHyio HAHorpaMMy xpomocom 
E. altaicus (pnc. 2, E). 

OneBHAHO, hto b abhhom cnynae npHMeHe- 
HHe MeTOAa BbiHBneHHa C-ceraeHTOB c noMOuibio 
KpaCHTeAB THM3a He a&ao 6bl B03M0XH0CTH 
HfleHTH(})HKauHH Bcex xpoMocoM KapnoTHna, TaK 
Kax Bee THribi reTepoxpOMaTHHOBbix cerMenTOB 
6biAH 6bi OKpameHbi OAHHaKOBo. K TOMy xe 
H3BecTno, hto (JiAyopoxpoMbi 6oAee peryAiipHo 
BblHBAHIOT reTepoxpoMaTHH, HeM KpaCHTeAb 
THM3a: HHoraa H3-3a MeTOAHHecKHx norpeniHo- 
CTefi hah cneuH(})HKH o6ieKTa MeAKne HHTepKa- 
AapHbie cerMeHTbi npn C-OKpacxe He BbiHBAa- 
lOTCfl. 


IlapaMeTpbi Kapmona 
Eremurus altaicus 


Ne 

napbi 

AflHHa, MKM 
LoiSx 

UeHTpoMepHbifi 
HHfleKC, % 

I C ±Sx 

/ 

9.1±0.8 

27.2+1.8 

a 

7.8+0.6 

26.9±1.5 

in 

7.6±0.4 

29.8±1.6 

IV 

7.4±0.5 

29.8+1.0 

V 

6.7+0.4 

27.6±0.9 

VI 

4.3±0.4 

44.6x1.5 

VII 

3.2x0.3 

46.7+1.2 







P»c. 2. CpaBHHTejibHaa HflHorpaMMa (d) xpomocom Eremurus altaicus, oKpaiueHHbix ojth30mhuhhom ( o ) h 
Hoechst 33258 ( h ) h o6o6meHHaH uHTouoinnecKaH xapTa (£) raruioanHoro Ha6opa xpomocom. 

rerepoxpoMaTHHOBue cerMeHTti: 1 — ni-o6orameHHfcie, 2 — AT-o6orameHHbie, 3 — HefiTpa^bHoro cocTaBa. OcTanbHbie 

o6o3HaneHH« Te xe. hto h Ha phc. 1. 


TaKHM o6pa30M, TOJibKo 6jiaroflapa KOMruieKCHOMy OKpatiiHBaHHio HyioieoTHjicneuH- 
^■HHblMH (JlJiyOpOXpOMaMH OKa3ajIOCb B03M0XHbIM HfleHTH(j3HLlHpOBaTb BCe XpOMOCOMbI 
npHOTHna, cocTaBHTb UHTOJiorHHecKyro KapTy h nojiynHTb HHtJjopMauHio o uhtoxhmhhcc- 
■om cocTaBe reTepoxpoMaTHHOBbix cemeHTOB xpomocom E. altaicus. 


Pa6oTa Bbino^HeHa Ha cpeacTBa PoccHiicKoro cJiOHfla (JjyHjtaMeHTaribHbix HCCJienoBaHHH 

OpaHT N» 94-04-13281-a). 
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EoTaHHHecKHH HHCTHtyr IlanyHeHo 1 11 1996 

hm. B. Jl. KoMapoBa PAH 
CaHKT-IleTep6ypr 


SUMMARY 

The application of different karyological methods in plants is evaluated. The resolving power 
and the limitation in the application of various methods of chromosome analysis to be used in plant 
systematics are discribed. The advantage of nucleotide-species fluorochrome staining for chromo¬ 
some identification has been shown taking Eremurus altaicus (Pall.) Stev. (2n =14) karyotype as 
an example. It was emphasized that this approach is fruitful for the study of the relationships of 
species, origin of polyploids, intraspecific and intrapopulational polymorphism. 


YHK 581.557.24 : 582.734 


Got. *cypH„ 1998 r., t. 83, Ns I 


© E. M. EapMHneBa 

CTPYKTYPA 3KTOMHKOPH3M BHflOB POflA DRYAS ( ROSACEAE ) 

H3 PA3HMX MECT IIPOH3PACTAHI1H 

K. M. BARMICHEVA. THE STRUCTURE OF ECTOMYCORRHIZAS 
IN THE GENUS DRYAS ( ROSACEAE) FROM DIFFERENT HABITATS 

ripoBeaeno H3yMenne crpyKTypbi MHKopn3Hbix KopHefi Dryas octopetala c Kojibcxoro n-OBa (Xh6hhckhc 
ropbi) h Abctphhckhx Anbn h 6nH3KopoacTBeHHoro BHna D. punctata c HyxoTCKoro n-OBa. Una Kopnefi Bcex 
9thx pacreHHH xapaxTepno pa3BHTHe 3KTOMHKopn3bi c o6pa30BaHHeM THiranHofi rpu6HOH MaHTHH na noBepx- 
hocth Kopna h cent raprara b pH3onepMe h KopoBoii napeHXHMe. OcnoBHOe otjihhhc MHKopii3Hbix Kopnefi ot 
HeHH())HUHpOBaHHblX npOHBJIBeTCB B HX BHelllHeM BHfle: OHH oSblHHO KOpOTKHe, HX KOHUbI 6yJiaBOBHJlHO 
yroJiiuenbi h na hx noBepxnocTH HMeeTca onymenne rpnGHbiMH iwJjaMH. Bo BHyrpeHHeH yjibTpacTpyxType 
HH(|)HUHpoBaHHbix KopneH caeayeT otmcthtb HajiHHHe aMHJionjiacTOB bo Bcex TxaHax Kopna. Pa3JiHWHe Mejtyiy 
MHKopH30H H3 pa3Hbix MecT npoH3pacT3HHa 3aiaiKwaeTca b pa3HOH TOJiuiHHe iph6hoh MaHTHH, npnweM Haudoaee 
TOJicraa Mamma o6Hapy*eHa Ha noBepxHOCTH D. punctata c HyxoTKH. rpn6Hbie MaHTHH y D. octopetala c Xh6hh 
h Aritn He CHJibHO pa3JimiaK>TC8, ho y ajiuiHHCKHx paeTeHHfi MaHTHa HeMHoro TOHbrne. y HCCjieaoBaHHbix naMH 
KopHefi, He3aBHCHMO ot Mecra npoH3pacTaHHa, o6Hapy*eHbi rpngHbie chm6hohtbi, npHHaonexauiHe xax k 
6a3HOHOMHueTaM, Tax h k acxoMHueTaM. 06cy*uaeTca axojiorHiecKoe 3HaieHHe 3ktomhkoph3h Dryas. 

IIpeflCTaBHTe^H pona Dryas — apKToanbriHHCKHe KycrapHHHKH ceM. Rosaceae, mis 
KopHeii KOTopbix xapaxTepHo hejihihc 3KTOMHKopH3bi, iHHpoxo pacnpocTpaHeHbi B 
apKTHnecKHx o6jiacTflx EBponbi h A3hh, a Taxxe b Bbicoxoropbsx (DiamcoBa, 1981; 
Kutschera, Lichtenegger, 1992). Hajmine MHKopH3bi y Dryas punctata Juz. (n-OB Taii- 
Mbip) 6buio noKa3aHo O. C. GrpejiKOBofi (1956). H. A. CejiHBaHOB (1969) H3yna^ skto- 
MHKopH3y y Dryas octopetala L. c Kojibcxoro n-OBa h c riomipHoro Ypajia. B pa6oTe 
A. E. KaTeHHHa (1972) onncaHa ncTopna H3yneHHfl sktotpoc^hoh MHKopH3bi bruob pona 
Dryas H3 eBponeiicKOH h a3HaTCKoii Apkthkh. B sthx pa6oTax noapo6Ho 6buiH onHcaHbi 
MOp4)OJ!OrHHeCKHe THnbl 3KTOTpo4)HOii MHKOpH3bi, HX OKpaCKa H aHaTOMHfl. ri03aHee 
6bUiH npoBeneHbi aJiexTpoHHo-MHKpocKonHHecKHe HCCJieaoBaHHs 3 ktomhkoph3m Dryas. 
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J. Debaud c coaBT. (1981a,b) h J. Debaud (1982) H3ynanH 3KTOMHKopH3y D. octopetala 
uqh HCKyccTBeHHOM 3apaxeHHH KopHeii npopocTKOB rac^aMH rpndoB Hebeloma alpinum 
m H. marginatulum. Ebinn BbinonHeHbi padoTbi L. Melville c coaBT. (1987. 1988) no 
pi3BHTHio 3KTOMHKopH3bi y D. integrifolia Vahl. npn HCKyccTBeHHOM 3apaxeHHH rpnOoM 
Hebeloma cylindrosporum. BneKTpoHHO-MHKpocKonHneacoro nccnenoBaHHa MHKopn3- 
bix KopHefi Dryas H3 ecTecTBeHHbix MecT npoH3pacraHHB He npoBonnnocb. 

Uejib Harnett padoTbi — H3yneHHe c noMombio sneKTpoHHoro MHxpocKona cTpyxTypw 
woMHKopH3bi BHflOB Dryas octopetala, codpaHHoro Ha KoJibcxoM n-OBe (b Xh6hh3x), h 
• Abctphhckhx Ajibnax, h dnn3KoponcTBeHHoro D. punctata, co6paHHoro Ha HyxoTC- 
■OM n-OBe, cpaBHeHHe nonyneHHbix naHHbtx. 

Xh6hhckhc ropw HaxonaTca Ha KoJibcxoM n-OBe ceBepHee IIonapHoro xpyra. KnHMaT 
Xh6hh onpenenaioT xax cydapKTHHecKHti, oKeaHHnecKHH, Ha KOTopbin oKa3biBaioT bo3- 
jWiCTBHe 6nH30CTb Tenjioro TeneHHa ronbCjtcTpnM h Tenjibie B03nyuiHbie Maccw, nocry- 
■woinne c AxnaHTHKH (BajibTep, 1975). HyxorcKHii n-oB Taxxe pacnonoxeH ceBepHee 
DonapHoro Kpyra. KjiHMaT ero b pafioHax cdopa MaTepnana onpenenaioT xax kohthhch- 
WlbHO-apKTHHeCKHH, Ha KOTOpblH OKa3bIBaeT B03fleiiCTBHe 6jIH30CTb XOJIOflHOrO OKeaHH- 
«CKoro TeneHHfl (BanbTep, 1975). Abctphhckhc Aribnbi HaxonaTca b ueHTpe EBponw. 
HeHTpanbHbie Aribnbi, rne Mbi codnpanH pacTeHHa, xapaKTepH3yioTca 66jibiiiHM npHTOKOM 
pannauMH h donee nnHTenbHbiM BereTauHOHHbiM nepnonoM h yMeHbmeHHeM npononxn- 
TOibHocTH 3aneraHHa CHexHoro noKpoBa no cpaBHeHHio c OKpanHaMH Anbn (BappH, 
1984). KjiHMaT Anbn ouinnaeTca ot KJiHMaTa Apkthkh oTcyrcTBHeM BeHHoii MepanoTbi, 
feuibuiHM KOJiHnecTBOM ocanxoB h peiynapHofi cmchoh ah8 h hohh (BanbTep, 1975). 
Tikhm odpa30M, H3 KpaTxnx xapaxTepncTHK mcct npoH3pacTaHHa npnan bhaho, hto donee 
■ecTKHe KnHMaTHHecKHe ycnoBHa OTMenaioTca Ha HyxoTKe, a donee KOMCpopTHbie — b 
Anbnax. 


MaTepnan h MeTOAHKa 

KopHH uBeTyuuHx pacTeHHH D. octopetala aBTop codnpana Ha KonbCKOM n-OBe, b 
XH dHHax oxono r. KnpoBCKa Ha rope JloBnop Ha BbicoTe 600—700 m Han yp. m. b KOHue 
Bona. B Abctphhckhx Anbnax aBTop codHpana kophh OTUBeTaioinnx pacreHHH Ha rope 
KanMdepr Ha BbicoTe 1100—1200 m Han yp. m. b KOHue HioHa. Ha HyxoTCKOM n-OBe 
MDpHH OTUBeTaiouiHx pacTeHHH D. punctata codnpann A. E. KaTeHHH h H. B. KynepoB 
■ cepenHHe aBrycTa. Bee codpaHHbie kophh cJtHKCHpoBann b pacTBope (JtopMmyTapanbne- 
nua Ha (Jiocc^aTHOM dyc^epe (pH 6.8—6.9) b TeneHHe 2 h npn KOMHaTHoit TeMnepaType, 
jrreM npoMbiBann b TeneHHe 1 h b 3 CMeHax (JtoctJjaTHoro dy$epa h nocTcJtnKcnpoBanH b 
2 % -m pacTBope neTbipexoKHCH ocmhh b TeneHHe 3 h. 3a4)HKCHpoBaHHbift MaTepnan 
o6e3BoxHBanH b cepnn cnHproB h aueTOHa h 3anHBanH b CMecb snoKCHAHbix cMon 
(mioh 812 — apannHT M). nonyneHHbie dnoKH 3araHHBanH h Ha ynbTpaTOMe LKB-III 
■onynanH ynbTparoHKHe cpe3bi. Cpe3bi KOHTpacTHpoBanH ypaHHnaneTaTOM h UHTpaTOM 
CBHHua, npocMaTpHBanH h (JtOTorpacbHpoBanH Ha sneKTpoHHOM MHKpocKone Hitachi 
H-600. flna CKaHHpyioinero sneKTpoHHoro MHKpocKona (JtHKcnpoBaHHbie OTpe3KH KopHeii 
o6e3BoxHBanH b cnnpTax h aMHnaneTaTe, BbicyuiHBanH npn kphthhcckoh tohkc b npH6ope 
Hitachi HCP-2. nonyneHHbiH MaTepnan npHicnenBann Ha npenMerabie CTonHKH h Hanbi- 
jbjih b BaKyyMe 3onoTOM, H3ynanH h $oTorpacJ)HpoBanH non CKaHnpyromHM aneKTpoHHbiM 
MHKpocKonoM JEOL JSM-35. 


Pe3ynbTan>i 

MHKopH3Hbie KopHH npHan KopoTKHe (0.7—3.0 cm An.), nacTo BeTBaTca, kohum 
E opHefi OKpyrnbie, dynaBOBnAHO yronmeHHbie (pnc. 1). AHaTOMHnecKaa CTpyKTypa Kop- 
■eft y Bcex H3yneHHbix odpa3UOB npnan dbina cxonHa. fln- hah TpnapxHaa cTenb c oahhm 
cnoeM nepnuHKna, sHnonepMa AOBonbHO paHO cy6epHHH3HpyeTca; nepBHHHaa Kopa 
coctoht H3 3—4 cnoeB napeHXHMHbix KneTOK, npn stom b caMOM BHyrpeHHeM cnoe Ha 
(HWHanbHbix cTeHKax KneTOK odpa3yioTca O-yronineHHa n pn3onepMa (pnc. 2). 
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Phc. 1. 06iuhh Baa MHKopH3Horo pa3BeTBJieHHoro KopH» Dryas punctata (HyKOTKa). C3M 
MacurraGHaa JiMHeiiKa — 10 mkm. 



Phc. 2. rionepewHbiH Cpe3 MHicopH3Horo KopHH Dryas punctata (HyKOTKaj. C3M. 

Bnana rpnGHaa MaHTH* Ha noBepxnocTH KopHs h cen. TapTHra. ze — ni<$>bi BHyipeHnefi 30Hbi m8hthh, zh — ™4>bi Hapyx- 
hom aoHbi MaHTHH, k — KopoBaa napenxHMa p — pH3oaepMa, j — 3HjzoiiepMa. MacuiTa6Has nnHeiiKa — 100 mkm 



Tmjiti rpH6a, CHapyxH noKpwBaiomHe kophh, o6pa3yioT Tax Ha3biBaeMyio rpH6Hyro 
■mthio (pHc. 2). MaHTHa y sthx KopHeii coctoht H3 BHyrpeHHeH h HapyacHofi 30 H 
fi*6n. I; II, 7 ; III, 7). Th^w rpn6a b HapyacHoft 30He o6whho fiohth nycTbie huh coxpaHaioT 
mo coflepjKHMoro, aeacar cbo6ohho b cjiH3eo6pa3HOM MeacrHtJiaabHOM BemecTBe, Toraa 
BK bo BHyrpeHHeii 30He rwc}>bi pacnoaaraiOTca oaeHb iuiotho, cjtosmh. B sthx rntjjax 
•oxpaHaeTca coaepacHMoe, b hhx mojkho BHaeTb name Bcero rjiHKoreH h annHaw, peuxo 
■OHbi BaKyojiH, aflpa, mhtoxohuphh h 3Hjionjia3MaTHHecKHH peraKyayM. H3 m3hthh rntjjbi 
tp«6a npoHHKaiOT no cpeaHHHoft iuiacTHHKe Meacay KJieTKaMH pH3oaepMbi, oxpyacaa 
SBCTKH X03HHHa CO BCex CTOpOH, 3aTeM npOHHKaK)T Mexjiy KJieTKaMH KOpOBOH napeHXHMbl 
<rny6HHoft b 2 — 3 cjioh), o6pa3ya TaK Ha3biBaeMyio ceTb TapTHra. 06mhho ray6HHa 
■poHHKHOBeHHa cera Taprara y Bcex n3yneHHbix h3mh KopHeii 6buia oaHHaKOBa, aoxoaa 
M> cjioa Kopw nepea cjioeM c O-yroaineHHaMH, HHoraa aoxoanaa no cnoa c O-yroame- 
■imh (Ta6ji. I). IIo3OTee ipH6Haa MaHTHa ucjihkom OKpyacaeT h kohhhk KopHa, oflHaKO 
Mexjiy KJieTKaMH nexjiHKa rntjjbi rpn6a He npoHHKaiOT. 06mhho MHKopH3a pa3BHBaeTca b 
pBcrymefi 30He KopHa, He npoHmcaa b MepHCTeMy, a b ray6b KopHa He 3axoaHT 3a Kopy 
e O-yTOJimeHHaMH h SHaoaepMy. 

KjieTKH pH3oaepMbi, OKpyxeHHbie ceTbio TapTHra, hmciot tohkhh nocreHHbift cjioh 
OCMHO(})HJlbHOH HHTOIUia3MbI H KpyilHbie ueHTpaJIbHbie BaKyojiH C OCMHOfJlHJIbHblMH 
■UHOHeHHaMH, npejinojio>KHTeJibHO nonntJieHonbHoft npnpoflbi. B HHTonjia3Me HMeiOTca 
MCJiKHe BaKyojiH, mhtoxohuphh, pejiKHe aMHJioiuiacTbi c HeKpynHbiMH KpaxManbHbiMH 
ipaHyjiaMH, uHCTepHbi sHaonaa3MaTHaecKoro peraKyayMa, HHoraa Ha cpe3ax BHjiHbi 
BKThocomm h He6ojibuiHe OKpymbie aapa c aapbiuiKaMH (Ta6n. I; II, 7). Kjictkh KopoBofi 
npeHXHMbi, OKpyxeHHbie cetbio TapTHra, He oTanaaioTca cyuiecTBeHHo no yabipacrpyK- 
lype ot KJieTOK pH3oaepMbi (Ta6ji. I; II, 3; III, 7, 2). 

IlHTOiuia3Ma thiJj ceTH TapTHra 3anojiHeHa niHKoreHOM (Ta6ji. II, 7, 2; III, 7, 2), 
KJHOHaeT HeMHoro JiHnnjiOB, oaeHb peflKO BCTpeaaiOTca aapa, mhtoxohuphh h HeGojibiune 
■ucyojiH. THtJjbi rpn6a KaK b m3hthh, TaK h b ceTH TapTHra hmciot 6ojiee 3JieKTpoHHO- 
nnoTHbie o6ojiohkh, aeM MeacicneTOHHoe BemecTBo Meacay rncJiaMH, a Taxace Meacay ratJjaMH 
■ KJieTOHHbiMH o6ojioHKaMH KJieTOK xo3aHHa (Ta6ji. II, 7, 3 ). THtjjbi rpH6a y stoh 
MHKopH3bi HMeiOT THnHHHyio aoannopy — o6pa30BaHHe, xapaKTepHoe juia 6a3HaHaabHbix 
ipH6oB (Ta6n. II, 2, 3 ). 

y KopHefi D. punctata (HyKOTKa) b m3hthh (14 — 16 mkm tojiui.) pa3JiHHaiOT Hapyac- 
■yio 30Hy — H3 4 — 5 caoeB h BHyrpeHHioK) 30Hy — H3 5 — 6 caoeB (Ta6n. I), y D. octo- 
petala (Xh6hhm) MaHTHa tojiuihhoh 6—9 mkm HMeeT 3 — 4 cjioa bo BHyrpeHHeH 30He h 
CTOJibKO ace caoeB b HapyacHoft 30He; a y KopHeft, co6paHHbix b Ajibnax, rpn6Haa MaHTHa 
TonmHHOH 6— 7 mkm HMeeT 2—3 cjioa bo BHyrpeHHeH 30He h 2— 4 cjioa b HapyacHoft. 

KneTKH KopoBoii napeHXHMbl KopHa 6e3 ceTH TapTHra o6aaaaiOT oaeHb KpynHbiMH 
ocMHOcJjuabHbiMH BKJiiOHeHHaMH b Baxyonax h aMHJioiuiacTaMH c 6oaee KpynHbiMH 
KpaxManbHbiMH 3epH3MH, neM b KJieTKax, OKpyaceHHbix ceTbio TaprHra (Ta6a. I). B cjioe 
uieTOK Kopw nepea sHaoaepMoft Ha paaHanbHbix cTeHKax pa3BHBaioTca 0-o6pa3Hbie 
jrroameHHa. 3HaoaepMa y sthx KopHeft aoBoabHO paHo cy6epHHH3HpyeTca, ho HMeeT 
nponycKHbie kjictkh Haji kchjicmoh hjih 6hh3ko k KcnaeMe. Oco6eHHocTbio SHaoaepMbi 
sthx KopHeft aBJiaerca OTcyrcTBHe cy6epHHa BOKpyr naTeH Kacnapn. KpoMe Toro, y 
KJieTOK snaojjepMbi 6biCTpo pa3BHBaiOTca h TperanHwe oraoaceHHa. 

KpOMe MHKOpH3HbIX KOpHeH C 6a3HJIHOMHUeTaMH 6bUIH o6HapyaceHbI MHKOpH3bI 
Hpyroro Biwa. 3 th kophh 3HaHHTejibHo TpyjjHee nojwaBajiHCb o6pa6oTKe, TpyjjHo 6birio 
noaynHTb cpe3bi. IIo TOJimHHe rpnGHofi mshthh h my6HHe npoHHKHOBeHHa ce™ TapTHra 
b my6b KopHa pa3JiHHHH Meacay mhkoph33mh He o6HapyaceHO. ThcJim rpn6oB b stom 
chm6ho 3C HMeiOT npocryio nopy b ceme c npoSKon b Heft (Ta6n. IV, 2) h Teabua 
BopoHHHa, hto xapaKTepHo ana acKOMHueTHbix rpH6oB. KneTOHHbie oGohohkh thcJi rpn6a 
3Toro THna 6buin cBemee, neM MeacrntJjajibHoe BemecTBo Kax Meacay hhmh. Tax h Meacay 
KJieTKaMH xo3aHHa h rntJjaMH rpn6a (Ta6a. IV, 7— 5). B uHTonaa3Me thiJj HMeeTca MHoro 
aHnnaoB h raHKoreHa, BCTpeaaiOTca aapa, MHTOxoHapHH h BaxyoaH, t. e. hx UHTonaa3Ma 
BbiraaaHT 6oraae opraHeaaaMH. Bo3MoacHO, sto CBa3aHO c apyrnM B03pacTOM rpn6a b 
aaHHOft MHKopH3e. KaeTXH pH3oaepMbi h KopoBoii napeHXHMbl c ceTbio TapTHra He 
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OTJiHHanHCfc no cTpyKType ot tbkobmx c mhkoph30h c 6a3HflHOMHueTaMH. CjieayeT 
OTMeTHTb noaBJieHHe b HeKOTopbix aMHnonjiacTax mcjikhx jinmmHwx xanejib h Gojibiunx 
JlHnHflHblX BKJIIOHeHHH B UHTOnjia3Me (Ta6n. IV, 4). 

no Mepe pa3BHTHS MHKOpH3bI KJieTKH KOpHa, KaK H THCjjbl TpHGa, CTapeiOT H 
onycTOiuaiOTca, HHoraa kjictkh pmoflepMbi h KopoBofi napeHXHMbi, oKpyaceHHbie cerbK) 
TapTHra, oncnaabiBaiOT cy6epnH b KJieroHHbie oGojiohkh (TaGn III, 7; IV, 3). npn cTapeHHH 
b Baxyonax yBejiHHHBaroTCH ocMHOcJmnbHbie BKjnoHeHHs, yMeHbiuaeTCfl oG-beM UHTonjia3- 
Mbi, KJieTKH nycTeioT. Thc^h rpnGa Taxace nycTeiOT (TaGn. Ill, 7). 

OcoGbifi HHTepec npeflCTaBJiaeT 30Ha KOHTaKTa KJieTOHHbix o6ojiohck racj) rpnGa h 
KneTOK xo3AHHa: KpoMe oco6oro MeacKJieTOHHoro BemecTBa Meamy hhmh Haao otmcthtb 
noflBJieHHe b KJieTOHHbix oGojiOHKax kjictok xo3HHHa c BHyTpeHHeii cTopoHbi. t. e. 3a 
una3ManeMMOH, He6oJibuiHx BbipocTOB (TaGn. Ill, 2). 

OGcyameHHe pe3yjibTaTOB 

3a nocjieflHHe ronbi pe3Ko B03pocjio hhcjio ny6jiHKaiiHH no pe3yjibTaTaM n3yneHHH 
pa3HbIX THnOB MHKOpH3bI C npHMCHCHHCM BCex COBpeMCHHblX MeTOflHK. B 1980-e ro- 
nbi Bbiiuno HecKOJibKo KpynHbix o63opoB (Harley, Smith, 1983; Scannerini, Bonfante-Fa- 
solo, 1983; Strullu, 1985). Hcxona H3 sthx o63opoB, MHKopH3y, H3yHaeMyio HaMH, moxcho 
OTH ecra k THnHHHoii 3KTOMHKopH3e c pa3BHToft tphGhoh MaHTHeft h ceTbio TapTHra. 

BojibiUHHCTBO aBTopoB (CejiHBaHOB, 1981; Harley, Smith, 1983; Newman, 1988; Piche 
et al., 1988) OTMenaioT OTcyrcTBHe BHjiocneumJiHHHOCTH Meacny xo3aeBaMH h rpH6aMH, 
oco6eHHO y 3ktomhkoph3h. y Pseudotsuga menziesii Mirb. 6bi/ia HaftneHa 3ktomhkoph33, 
o6pa30BaHHaa KaK 6a3HflHanbHbiMH, Tax h acKOMHueTHbiMH rpHGaMH (Strullu, 1974, 1976). 
y pacTeHHH pona Dryas b npnpofle paHee He 6buia onncaHa MHKopH3a c acKOMHueTaMH. 
D.-G. Strullu (1974, 1976) otmcthji pa3jinMne b OKpacKe MeacrwJiajibHoro MaTpHKca y 
3KTOMHKOpH3bI, 06pa30BaHH0H aCKOMHUeTUMH H 6a3HJHOMHUeTaMH. Oh onHcan MeaCTH- 
(JiajlbHblH MaTpHKC y aCKOMHlteTHOH MHKOpH3bI KaK Gojiee TeMHOOKpailieHHblH (ocmho- 
(JlHJlbHblH), HeM KJieTOHHbie OGOJIOHKH THlJl TpHGa; y 6a3HflHOMHIieTHOH MHKOpH3bI, 
HaoGopoT, MeacracJiajibHbiH MaTpHKC CBeTjiee KJieTOHHbix oGojiohck thcJ). KpoMe Toro, eme 
paHbtue S. Scannerini (1968) oGHapyacnji, hto y acKOMHueTHoii 3ktomhkoph3m Pinus 
strobus MeacrHiJiajibHbiH MaTpHKC sjieKTpOHHO-ruiOTHbiH. HexoTopbie HCCJienoBaTejiH He 
comacHbi c TaKoii tohkoh 3peHHa (Duddridge, 1985), CHHTaa, hto OKpacxa oGojiohck rnt}D 
h MeacrwJiajibHoro MaTpHKca He cBa3aHa c BwiaMH rpHGoB, o6pa3yiomHx MHKopH3y. 
nojiyneHHbie h3mh naHHbie nojiTBepamaiOT Tonxy 3peH«a D.-G. Strullu (1976, 1979). 
MoacHO npermojioacHTb, hto b o6pa30BaHHH 3Toro sneKTpoHHo-njioTHoro MaTpHKca y 
aCKOMHneTHOH MHKOpH3bI npHHHM3K)T yHaCTHe MejiaHHHM. CnOCoGHOCTb aCKOMHUeTHbIX 
rpHGoB o6pa30BbiBaTb MejiaHHH Gbuia onHcaHa, b h3cthocth, y jiHCKOMHueTOB (KaManeT- 
flHHOBa, BacHJibeB, 1982). no aaHHbiM sthx aBTopoB, MejiaHHH MoaceT OTKJiajibiBaTbca b 
HapyacHbift cjioh cjih3h b pa3HOH KOHiteHTpauHH, hto o6ycjioBjiHBaeT OKpacxy ot kophh- 
HeBoro flo nepHoro uBeTa. MejiaHHH, no mhchhio Tex ace aBTopoB, BbinojiHaeT 3awHTHyio 
h MexaHHHecKyio (JiyHKUHio. BepoaTHO, npH o6pa30BaHHH MHKopH3bi MejiaHHH MoaceT 
3aiUHinaTb ee ot naToreHOB, a Taxace ot B03aeHCTBHa caMoro pacTeHHa. no BHemneMy 
BHfly acKOMHUeraaa MHKopH3a nacTO BbimaflHT tcmhoh. 

MHorne HCCJie/ioBaTejiH oTMenaioT pa3Hyio my6HHy npoHHKHOBeHHa cera TapTHra b 
KopeHb y pa3Hbix pacTeHHH (Harley, Smith, 1983; Strullu, 1985). P. Scales h R. Peterson 
(1991), onncbiBaa 3KTOMHKopH3y y Betula alleghcuiensis h Picea mariana, CHHTe3HpoB3H- 
HyK) c rpn6oM Wilcoxina micolae, otmcthjih, hto y Betula ceTb TapTHra pa3BHBanacb 
TojibKO BOKpyr pH3oaepMbi, Toraa xax y Picea cerb Taprara nocTHrana snnoflepMbi. B 
paGoTax J. Debaud c coaBT. (1981a, b) npn HCKyccTBeHHOM 3apaaceHHH D. octopetala 
AByMa BHjiaMH Hebeloma Gbuia nojiyneHa sktomhkoph 3a c tph6hoh MaHTHeii h ceTbK) 
TapTHra, npoHHKaioineH b xopoByio napeHXHMy Ha my6HHy 2 — 3 cnoeB. Hauin pe3yjibTa- 
Tbi, KaK no D. octopetala. Tax h no D. punctata He pacxojiflTCH c hx naHHhiMH. Hamibie 
L. Melville c coaBT. (1987, 1988) o ch HTe3HpoB3HHOH 3KTOMHKOpH3e y D. integrifolia He 
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OTJiHHaiOTca ot HaixiHx, ho aBTopw HauuiH h noapo6HO onHcariH jia6HpHHTHo pa3BeTiuieH- 
Hyio cera Taprara, hto Mbi He Ha6jnoflajiH b cbocm MaTepnajie. 

HajiHHHe HeKpynHHx xpaxManbHHx rpaHyji b joiencax xopbi c ceTbio Taprara oTMenajin 
MHorne aBTopw (Strullu, 1974, 1976; Gaie, Heinemann, 1980; Debaud et al., 1981b). IIo 
nojiyneHHbiM h3mh naHHbiM, aMHJioruiacrbi 6mjih HafifleHbi xax bo Bcex KJieTKax mhkoph3- 
Horo KopHH, KOHTaKTHpyiomHx c cerbio TapTHra, Tax h b KJieTKax xopbi 6e3 cera Taprara, 
a Taxxce b KJieTKax SHUOjiepMbi, nepHUHjuia h ueHTparibHoro uHJiHHupa. HariHHHe aMHJion- 
JiaCTOB B 3TOH 30He KOpHa OTJIHHaeT MHKOpH3Hbie KOpHH OT He3apa5KeHHbIX H, nO-BHflH- 
MOMy, CBHaeTejibCTByeT o HaKOiuieHHH b xopHe ymeBoaoB, Heo6xoflHMbix jma pocTa h 
pa3BHTH» rpn6a. 

Bojlbuioe KOJIHHeCTBO OCMHO(J)HJIbHbIX BKJIIOHeHHH, KOTOpbie 6bL3H OnHCBHbl H3MH B 
Baicyo;iHX h b uHToana3Me kjictok MHKopH3Hbix KopHefi apnaa, h, Bepoarao, oraocaTca k 
nojiH(J)eHOJiaM, J. Debaud c coaBT. (1981b) Taxace HaftmonajiH y apnaabi, a MHorae aBTopw 
OTMenariH y 3ktomhkoph3 pa3Hbix pacreHHH. M. Ling Lee c coaBT. (1977) oGHapyxiuiH 
yBeuHneHHe (JieHOJibHoro MaTepnana y 3ktomhkoph3m sBKajinnTa no cpaBHeHHio c hcmh- 
KOpH3HbIMH KOpHHMH, OHH npeflnOJIOJKHJlH, HTO 3TO CBH33HO C BJIHaHHCM rpH6HOTO 
CHM6noHTa. M. Malajczuk c coaBT. (1984) onncann OTJioxeHHe tbhhhob b KJieTKax KopHa 
okojio racjj rpn6a y 3ktomhkoph3m sBKajinnTa. 3th aBTopw chht3K)t, hto TaHHHbi nrpaioT 
pOJIb B KOHTpOJie pa3BHTHB MHKOpH3HOrO rpn6a BHyTpH KOpHB, peiyjIHpya 06pa30BaHHe 
cerH TapTHra. B. Miinzenberger c coaBT. (1990) otmcthjih, hto Bcerna HMeeTca ce30HHaa 
H3MCHHHBOCTb B COflepjKaHHH (JteHOJIOB H, KpOMe TOTO, OHH o6HapyJKHJIH, HTO (JieHOJIbI, 
coflepacamneca b KJieTOHHbix o6o;iOHKax, o6mhho OTcyrcTByroT TaM, rue npoHHKaeT rpn6. 

XOTa H H3BCCTHO, HTO (jjeHOJIbl-peryjlSTOpbl 3<})<|)eKTHBHOCTH B3aHMOnefiCTBHfl paCTeHHa 

c rpnOoM, ho pojib nojiH(})eHOJiOB b sktomhkoph33x noxa ohho3H3hho noHara He yuarcocb. 

3oHa KOHTaxTa Bbicuiero pacreHHa h rpn6a b stom THne MHKopH3bi coctoht h3 
mia3MarieMMbi kjictkh xopHa, ee kjictohhoh o6ojiohkh, kjictohhoh oGojiohkh rw^bi rpn6a 
h ee njia3ManeMMbi. TaKHM o6pa30M, 30Ha KOHTaKTa coctoht h3 2 MeM6paH h anonnacT- 
Horo npocTpaHCTBa. B rpnOHOH m3hthh h, BepoaTHo, b cera TapTHra, b MeHbuieft cTeneHH, 
HMeeTca MexrH^anbHoe BeuiecTBo hjih MaTpnxc, npnpona KOToporo npeacTaanaeT Heco- 
MHeHHbift HHTepec ana noHHMaHHa nepeHOca BemecTB Meamy chm6hoht3mh. B pa6oTe 
J. Duddridge c coaBT. (1985) noxa3aHo, hto y 3ktomhkoph3m hmciotch 2 pa3jiejibHbie 
30Hbi KOHTaKTa Mexuy rpn6oM h pacreHHeM-xo3HHHOM: oflHa — c racJjaMH BHyrpeHHeH 
30Hbi MaHTHH, BTopaa — c nitjjaMH ceTH TapTHra. Ha paHHHx CTannax o6pa30BaHHH 
rpnOHOH MaHTHH rHcjjbi npHKpemiaiOTCH k noBepxHocTH KopHa nojincaxapHflHOH cjiH3bio, 
b KOTopyro nocTeneHHO norpyacaioTca Bee nitjjbi MaHTHH. KaK yKa3ann Y. Piche c coaBT. 
(1988), Ha nepBOM 3Tane KOHTaKTa racj) rpn6a h hx npHKpeiuieHHa k noBepxHocTH KopHa, 
Korjja npoHexoflHT caM npouecc y3HaBaHna, h KopHeM, h rpn6oM cexperapyeTca pan 
BemecTB, b tom hhcjic h nojincaxapnaHaa cjiH3b. 3aTeM nocne npHKpenjieHHa racj) k kophio 
cjienyeT 6bicrpaa npojiHcJjepauHs racf), KOTopaa npHBOflHT k yBejiHHeHHio nomomeHHa 
nHTaTeubHbix BemecTB KopHeM h k (JjopMHpoBaHHio rpnOHOH MaHTHH, a HeMHoro no3ace — 
ceTH Taprara. PaHee b pa6oTe J.-E. Nylund h T. Unestam (1982), nocBameHHoii npoueccy 
o0pa3OBaHHH 3KTOMHKOpH3bi y ejiH, TOxce roBopHJiocb o CTHMyjiauHH pocTa rpn6a 
MeTaCojiHTaMH KopHa. TIo3jHee J.-E. Nylund (1987), H3ynaa HHtJjeKUHOHHyio 30Hy (hjih 
30Hy KOHTaKTa) y 3ktomhkoph3m, nncari, hto b 30He MHKopH3bi KJieTOHHbie o6ojiohkh 
kopoboh napeHxHMbi cochh h euH coflepxaT 6ojibiuoe kojihhcctbo khcjiux nojiHcaxapn- 
flOB. no CBOHM OCHOBHbIM xapaKTepHCTHK3M 3TH nOJIHCaxapHflbl 6bL3H noao6Hbi neKTH- 
HOBbiM BemecTBaM, 3anojiHaiomHM mokkjicthhkh xopbi h apyrax TKaHefi. IIo mhchhio 
aBTopa, KHCJibiH nojiHcaxapHfl o6pa3yeT MaTpHKC, b kotopmh 3anHTbi rncjjbi cera Taprara. 
MaTpHKC rpnOHOH MaHTHH, xoTa h OKpauiHBaaca jienco Ha KHCJibie nojiHcaxapnabi, ho He 
yaajiajica flMSO (uHMeraacyjibtJjOKCHflOM), hto no3BOJiHJio aBTopy npeanonoxHTb ero 
rpnOHoe npOHcxoxmeHHe. Ho cneayeT npHHHMaTb bo BHHMaHne, hto b MaTpHKce h racjjax 
MaHTHH oOHapyxceHa CHJibHaa KHCJiocJ)oc(j3aTa3Haa aKTHBHOCTb, hto onncaHo b pa6oTe 
J. Dexheimer c coaBT. (1986). Akthbhoctb khcjioh (J)oc(j3aTa3bi, cornacHo stoh pa6oTe, 
o6HapyxceHa Ha njia3MaaeMMe kjictok xo3HHHa, KOHTaKrapyroiUHX c rpH6oM, TojibKO 
cna6aa nncJxJjyaHaa aKTHBHOCTb 6buia b MaTpHKce cera Taprara. Eme b 1973 r. b pa6oTe 
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E. Bartlett h D. Lewis TO*e 6 biaa onacaHa axTHBHaa noBepxHOCTHaa KHcaaa cJjoctJjaTasa, 
ho HMeHHo b pa 6 oTe J. Dexheimer c coaBT. (1986), BbinonHeHHon c noMOmbio aneKTpoH- 
HO-MHKpOCKOnHHCCKOH UHTOXHMHH, yflajIOCb nOKa3aTb FipHypOHeHHOCTb KHCJIO(jDOC(j3aia3- 
hoh aKTHBHOCTH k pa3HbiM KJieTOHHbtM KOMnoHeHTaM chm 6 hohtob. KpoMe Toro, b pa 6 oTe 
J. Lei h J. Dexheimer (1988) 6 buio coo 6 meHO o h 3 jihhhh ATOa 3 Hon 3 kthbhocth Ha 
ruia3MaaeMMax xax rath rpH 6 a, Tax h kjictok pacTeHHa, KOHTaKTHpyiomHx npyr c apyroM. 
ATOa3Haa aKTHBHOCTb He Ha 6 jnoaanacb bo bhcuihhx ratj^ax m3hthh, b BemecTBe MaTpHKca 
h b ruia3ManeMMe OTMepuiHx itneTOK. TaKHM o6pa30M, nHTaTejibHbie Bemecrea H3 nonBbi 
flOJiJKHbi npoftTH nepe3 cjtoh rpH 6 Hoii M3HTHH, nte rpH 6 hx nepepa 6 aTbiBaeT b (jjopMy, 
aocrynHyio win KopHeii BbicuiHx pacTeHHH, oco 6 chho sto KacaeTcs a30Ta h (jDoctJjopa. no 
MHeHHio E. Bartlett h D. Lewis (1973), aKTHBHaa noBepxHOCTHaa KHcaaa (jDoctJjaTasa y 
ratjj rpn 6 a cnoco 6 cTByeT npeBpameHHio opTO(J»c(j3aTa H3 nonBbi b (jDopMy, aocTynHyio win 
kophb Bbictuero pacTeHHa. KpoMe Toro, rpH 6 Haa MaHTHH MOxceT aKKyMyjiHpoBaTb nHTa- 
Te.ribHbie BemecTBa, h TOJibKO no Mepe hcoOxoahmocth ohh 6 yayr nocrynaTb b KOpeHb 
(Harley, Smith, 1983; Harley, 1989). 3 ktomhkoph 3 m xopouio aaan-rnpoBaHbi k a 6 cop 6 itHH 
^)OC(}jaTOB H 3MMOHHB H3 nOHB, me HHTpaTbl ae^JHUHTHbl. HajIHMHe ATOa3HOH aKTHBHOC¬ 
TH Ha ruia3ManeMMax jkhbwx chm 6 hohtob CBHaeTeabCTByeT 06 bkthbhom TpaHcnopTe 
BemecTB Mexay chm 6 hoht 8 mh. KpoMe MHHepaabHbix BeuiecTB ana KopHa rpn 6 Haa MaHTHa 
MOxceT HaKaroiHBaTb yraeBOabi win rpn 6 a, oco 6 chho sto cbohctbo rpH 6 HOii mhhthh BaxHO 
ana pacTeHHH ce30HH0ro KJiHMaTa. J. Kottke h F. Oberwinkler (1986), o 6 cyacaaa cTpyx- 
Typy H CJjyHKHHH 3KTOMHKOpH3bI, BbICKa3ajIH npeflnOHOJKCHHe, HTO yCJIOBHH cpeflbl MOryT 
BJinaTb Ha (J)opMHpoBaHHe rpn 6 HOH MaHTHH. OTMeneHHoe hbmh pa 3 JiHMne y 3 Ktomhkoph 3 m 
apnaa no ToautHHe rpn 6 HOH MaHTHH comacyeTca c 3 thm npeanoaoxceHHeM. 3 ktomhko- 
pH3a apnaabi c HyxoTCKoro n-OBa c 6 oaee cypoBbiMH KJiHMaTHMecKHMH ycnoBHaMH HMeeT 
caMyro ToacTyio rpnGHyio MaHTHH), no-BHaHMOMy, o 6 aaaaa caMbiMH bmcokhmh cnoco 6 - 
HOCTaMH k HaKonaeHHio MHHepanbHbix BemecTB h yraeBoaoB, Heo 6 xoaHMbix KaK win 
pacTeHHa, Tax h aaa rpH 6 a. HaKoruieHHbie b Heii BemecTBa Moryr Hcnoab30BaTbca no Mepe 
Heo 6 xoaHMOcTH o 6 ohmh chm6hoht3mh. FIoao 6 Hbie ace aaHHbie 6 biHH noayneHbi HaMH ripn 
H3yaeHHH ap6yTOHaHOH MHKopH3bi y Pyrola, rpn 6 Haa MaHTHa KOTopoii HMeaa Han 6 oab- 
myio ToamHHy y pacTeHHH c HyxoTKH (Barmicheva, 1992). 

OnncaHHbiH Y. Piche c coaBT. (1988) npouecc y3HaBaHHa rpn6a h xo3aHHa nepe3 
BemecTBa, ceKperapyeMbie KaK rpn6oM, Tax h pacreHneM, HHTepeceH b cb33h c ceKpeuneii 
KopHeM Bbicmero pacTeHHa. H3bcctho, hjo xaeTKH nexaHxa h pH30aepMbi KopHeii 
cnoco6Hbi cexpeTHpoBaTb noancaxapHaHyio caH3b c He6oabuiHM kohhhcctbom deaxa 
(EapMHHeBa, flaHHaoBa, 1973; flaHHaoBa, 1974; BapMHaeBa, 1982). G. Leppard h S. Ra- 
mamoorthy (1975) noKa3aan, hto Ha noBepxHOCTb KopHa BbiaeaaioTca BemecTBa b BHae 
noaHcaxapHflHbix tjmOpHaa, HMeiomHx TOHKyio o6KaaaKy H3 6eaKOB. B pa6oTe J. Lei c 
coaBT. (1990a) 6wa onncaH rnHKonpoTeHHOBbiH (}5H6pHaaapHbiH MaTepnaa Ha snHaep- 
MaabHbix KaeTKax, pacnpeaeaeHHe xoToporo orpaHHaeHO o6aacTbio KOHTaKTa Meacay 
ra^iaMH b MaHTHH h 30hoh KOHTaKTa rath rpH6a h KaeroK pacTeHHa. ABTopbi npeanoaoxcnaH, 
hto 3th (JjHOpHaabi HrpaiOT poab b npHKpenaeHHH rpn6a k xopHio. Mojkho npeanoaoacHTb, 
hto BemecTBa, cexperapyeMbie KopHeM, oco 6 chho noaHcaxapnabi, Moryr 6biTb 6aaronpHHT- 
hoh cpeaoft aaa rpn6oB h cnocoOcreoBaTb hx npHKpenaeHHio, ho, BepoaTHO, caM rpH6noii 
chm 6 hoht Taicace bhocht cboh BKaan b sth BemecTBa cbohmh cexpeTaMH (b tom nncae 
B03M0>KHa h ceKpeijHa MeaaHHHOB y acKOMHueTHbix 3ktomhkoph3hmx rpn6oB). B apyroii 
pa6oTe J. Lei c coaBT. (1990b) OTMenaan, hto hmh 6biaa Taxxe oGHapyxeHa KHcao4x)ccjja- 
Ta3Haa aKTHBHOCTb Baoab rpn6HOH ruia3MaaeMMbi b 30He koht3kt3 c khctkoh xo3aHHa. HaM 
KaaceTca, hto sth aaHHbie noaTBepxcaaiOT Tonxy 3peHHa, hto rpn6 bhocht cboh BKaaa b 
cexpernpyeMbie BemecTBa. KpoMe toto, b pa6oTe J. Lei c coaBT. (1990b) OTMenaeTca, hto 
DiHKonpoTeHHOBbie cjjH6pHaabi noaBaaaHCb ToabKO b obhom caynae, a hmchho, xoraa KOpeHb 
SBKaannTa 3apajKaaH chm 6 hohtom, b3htmm H3-noa aBKaanma; bo BropoM caynae, xoraa 
KOpeHb SBKaannTa 3apa*aaH chm 6 hohtom, B3aTbiM H3-noa cochm, aBTopbi He o6Hapy>KHnn 
tj3H6pHaa, ho HauuiH yroameHHe ctchok Kaerox KopHa. 

BbipocTbi KaeTOHHbix o6oaoneK KaeTOK xo3aHHa b 3KTOMHKopH3e y apnaabi orMenaan 
paa HccaeaoBaTeaeH (Massicotte et al., 1987; Melville et al., 1988). HaMH 6bian 
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o6Hapy*eHbi b mieTKax Kopra, KOHTaKTHpyiomHx c rmjiaMH rpH6a, HeGonbiune BbipocTbi 
KJieTOHHbix o6ononeK, xoTa Bpafl jih hx mojkho Ha3BaTb npoTy6epaHuaMH KJieTOHHbix 
o6anoHeK. 3 th BbipocTbi, kohchho, yBejiHHHBaiOT KneTOHHyio noBepxHocTb KOHTaKTa ana 
BcacbiBaHHa FiHTaTejibHMx BemecTB, a bo3mo>kho, h ana cexpeuHH. 

no MHeHHio paaa yneHbix (Harley, 1989; Read, 1991), ocHOBHaa (JjyHKUHa MHKopn3 
b coo6mecTBax cBa3aHa c noBbiuieHHeM aocTynHocTH sneMeHTOB nHTaHHa. 3KTOMHKopH3bi 
CHHxaiOT ae(})HUHT a30Ta, KOTOpbiH THiiHHeH ana Bcex aecHbix skochctcm, cjDocfjrop 
CTaHOBHTca Toxe aocTynHee. B siconorHH 3ktomhkoph3 HaH6onee BaaceH He hx Konunec- 
TBeHHbiH stJjtjjeKT b OTHOuieHHH MHHepanbHoro nHTaHHa, a cnoco6HocTb noaicnioHaTb k 
H eMy KanecTBeHHO HOBbie pecypcbi. Bee sto xacaeTca h H3yneHHbix h3mh 3Ktomhkoph3 
apnaa. HanHHHe ace 6onee Toncroii m3hthh y pacTeHHii HyKOTKH, no-BHaHMOMy, no3Bo- 
naeT aKKyMynHpoBaTb b hhx 6onbtue BemecTB h Hcnonb30BaTb no Mepe Heo6xoaHMOCTH, 
hto oco6eHHO BaacHo npn kopotkom nepHoae BereTauHH. 

Hcxoaa H3 nonyneHHbix h3mh pe3ynbTaTOB, mo>kho 3aKmoHHTb, hto b o6pa30BanHH 
3KTOMHKopH3bi y pacTeHHH poaa Dryas, He33BHCHMO ot MecTa npoH3pacTaHna, MoryT 
npHHHMaTb ynacrae xax 6a3HaHanbHbie, Tax h acKOMHueTHbie rpH6w. 3th BHaw mhkoph3h 
OTnHHaiOTca h no oKpacKe ratjj rpn6a h MeacnHjianbHoro MaTpuxca (xotb, bo3mo>kho, h 
epeaH 6a3HaHOMHUeTOB HMeiOTCa BHabI, KOTOpbie MOiyr CHHTe3HpOB3Tb MenaHHH, TOiaa 
TepaioTca sth pa3nnHHa b OKpacKe). Ho nonyneHHbie h3mh aaHHbte noaTBepacaaiOT Tomcy 
3peHHa D.-G. Strullu (1976, 1979), hto o6onoHKH rntjj rpn6a npH acKOMHueTHoii 
MHKopH3e oKpauieHbi CBeTnee, neM MejKrmJianbHbtH mbtphkc, a npH 6a3HaHOMHueTHOH 
MHKopH3e, Hao6opoT, TeMHee MeacracjjanbHoro MaTpuKca. OcHOBHoe pa3nHHHe Mea<ay 
MHKOpH33MH H3 pa3HbIX MeCT o6HTaHHH 3aKnK)HaeTCa B pa3HOii TOnmHHe rpH6HOii M3HTHH, 
b MecTax c 6onee acecTKHMH KnHMaTHHecKHMH ycnoBHaMH h kopotkhm nepnoaoM 
BereTauHH rpn6Haa MaHTHa Ton me. y HecneaoBaHHbix h3mh pacTeHHii sto othochtch k 
MHKopH3e Dryas punctata c HyxoTKH. 

Abtop BbipaacaeT HCKpeHHtoio 6naroaapHOCTb 3a noMomb b c6ope h tj3HKcaunn 
MaTepnana Ha HyxoTCKOM n-OBe h 3a o6cyacaeHHe nonyneHHbix pe3ynbTaTOB A. E. KaTe- 
HHHy h H. B. KynepoBy (BHH). 

Pa6oTa BbinonHeHa 6naroaapa noaaepacKe Pocchhckoto (JjOHaa (JjyHaaMeHTanhHbix 
HccneaoBaHHH (rpaHT 94-04-11495a). 
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EoTaHHnecKHH HHCTHTyr hm. B. JI. KoMapoBa PAH rionyMeHO 16 I 1997 

CaHKT-fleTepdypr 


SUMMARY 

Mycorrhizal root systems of Dryas octopetala L. were collected from wild populations on the 
Kola Peninsula and Austrian Alps as well as Dryas punctata Juz. on Chukchi Peninsula and examined 
by electron microscopy. Roots of all investigated plants were characterized by the development of 
a typical ectomycorrhizae. These mycorrhizas are characterized by morphological alterations of the 
root. Short and swollen roots are covered by a fungal mantle from which the Hartig net originate. 
The Hartig net develops between rhizodermal and cortical cells. In all investigated roots irrespective 
of location fungal symbionts representing both Basidiomycetes and Ascomycetes were found. In the 
ascomycetous mycorrhiza the inner layer of hyphae is cemented by electron-dense material, in the 
basidomycetous one the cementing material is electron transparent Melanin is apparently a consistent 
part of a dense material in ascomycetous mycorrhiza. The distinction between mycorrhizal thickness 
is observed: it is thicker in the root from Chukchi Peninsula. Ecological significance of Dryas 
ectomycorrhiza is discussed. 
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© B. E. EeHbKOBa, A. A. HexpacoBa 

AHATOMHH flPEBECHHLI IIPEHCTABHTEJIEfi ROSACEAE 
C CEBEPA CHEHPH. 1. SPIRAEOIDEAE H MALOIDEAE 

V. E. BENKOVA, A. A. NEKRASOVA. WOOD ANATOMY OF ROSACEAE PLANTS 
FROM NORTHERN SIBERIA. 1. SPIRAEOIDEAE AND MALOIDEAE 

H3yneHO CTpoemie npeBecHHbi pacTemrii 6 bkhob, npHBaanexamHX 2 ponaM nonceM. Spiraeoideae (Sorbaria 
pallasii, S. sorbifolia. Spiraea betulifolia, S. dahurica, S. media, S. salicifolia), h 4 bkhob, npmiaanexamHx 
4 ponaM nonceM. Maloideae (Cotoneaster melanocarpus, Malus pallasiana, Sorbocotoneaster pozdnjakovii, 
Sorbus sibirica ), npoH3paciaiomnx b cy6apKTHHecK0H 30He Ha TeppHTopHH Ch6hph. AHaTOMHKecxoe omrcaHHe 
npeBecHHbi bkhob Sorbaria pallasii, Sorbocotoneaster pozdnjakovii. Spiraea betulifolia, S. dahurica naeTCH 
BnepBbie. BbineneHbi OTjnmirrenbHbie ocodeHHocTH CTpoemui npeBecHHbi H3yneHHbix bkhob, KOTopue MOiyr 6biTb 
HcnoHb30BaHbi npH hx HneHTH$HKai!HH. npHBeneHbi KHCJieHHbie 3HaHeHH5i ochobhbix aHHTOMHHecKHx a.neMeHTOB 
npeBecHHbi bkhob h npoBeneHa oueHxa cieneHH hx H3MeHiHBOCTH. yciaHOBjieHbi pannuHnx b KaHecTBeHHofi h 
KOHHiecTBeHHOH xapaxTepHCTHKax npH3HaxoB npeBecHHbi H3yneHHbix bkhob h3 cyfiapKTHKH no cpaBHeHHio c 
poncTBeHHbiMH BHnaMH H3 6onee Teruibix MecT o6HTaHHx, oSycnoBJieHHbie ananTHBHOH HopMofl peaxuHH Ha 
ycnoBHH BHeuiHefi cpenbi. 

Pa6oTa nocBameHa H3yneHHio crpoeHHs npeBecHHbi 15 bhbob, othochikhxch k 
10 poflaM 4 noflceMeficTB po30UBeTHbix (Spiraeoideae Agardh, Maloideae Weber, Rosoi- 
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deae Focke h Prunoideae Focke), npoH3pacTaioiuHX b cySapxTHuecxoH 30He Ha TeppH- 
TopHH Ch6hph (62— 12° c. in., 66—137° b. a.). 3 to 56 % bhbob, npHHaanexcamHx ceM. 
Rosaceae h BCTpenaiomHxca Ha HccneayeMoii TeppHTopHH (KoponaunHcxHii, 1983). B 
ap6opH(}3Jiope Ch6hph ceM. Rosaceae Hapaay c Salicaceae — caMoe npeacTaBHTenbHoe; 
MHoacecTBo ero poaoB HaxoaHT npaxrauecxoe Hcnonb30BaHHe b 3ejieHOM CTpoHTenbCTBe, 
b nHmeBoii h tjjapManeBTHuecxoH npoMbiuineHHOCTH ( Malus, Pirns, Sorbus, Prunus h ap.), 
a Taxxce b xauecTBe HCTOHHHxa apeBecHHbi ana 6brroBbix Hyxca ( Cotoneater ) (KoponauHH- 
cxhh, 1983). IIpoBeaeHHbie pa3HbiMH aBTopaMH aHaTOMHuecxHe nccneaoBaHHa npeacra- 
BHTeneft ceM. Rosaceae, xax npaBHno, orpaHHHHBanHCb poaaMH, HMeiomHMH onpeaeneH- 
Hyro npaxTHuecxyio 3HauHMOCTb, h b 6onbuiHHCTBe nyGnnxanHH aaeTca HHtJjopMauHa 
npeHMymecTBeHHO o npeacTaBHTenax noaceM. Maloideae h Prunoideae (TyMaHaH, 1947, 
ijht. no: HoBpy30Ba, 1968). B to *e BpeMa xpaiiHe Mano ny6nHxauHH no Spiraeoideae 
h Rosoideae. H3BecTHbi pa6oTbi B. E. BaxpoBa (1950), A. A. 5IneHxo-XMeneBcxoro 
(1954), P. T. 5IuiKeBHH (1956), 3. A. HoBpy30BOH (1968), 3. A. HoBpy30Bofi h T. T. Taa- 
XHeBa (1974) h ap. no apeBecHHe OTaenbHbix npeacTaBHTenefi po3ouBeTHbix, a Taxxce 
xpaTxaa xauecTBeHHaa xapaxTepncTHxa cTpoeHHa apeBecHHbi paaa BHaoB ceM. Rosaceae, 
npoH3pacTaioiUHx b 3anaHHOH EBpone (Schweingruber, 1990a, b), h xpynHaa pa6oTa 
S.-Y. Zhang h P. Baas (1992) no H3yneHHK> po3onBeTHbix KnTaa. Bonbuioe BHHMaHHe 
HCcnenoBaTenH yaenann H3yneHHio aHaTOMHuecxoro CTpoeHHa apeBecHHbi poaa Sorbus 
(TyMaHaH, 1949; ra6pHenaH, 1971; CHexcxoBa, 1977, h ap.) h eBponeficxHx npeacTaBH- 
Teneft poaa Malus (Metcalfe, Chalk, 1950; Schweingruber, 1990a, h ap ). B pa6oTax 
P. Greguss (1959), A. Fahn c coaBT. (1986), F. Schweingruber (1990a), S.-Y. Zhang h 
P. Baas (1992) npHBeaeHO aHaTOMHuecxoe onncaHne CTpoeHHa apeBecHHbi HexoTopbix 
BHaoB poaa Cotoneaster. B to ace BpeMa aHaTOMHuecxoe CTpoeHHe apeBecHHbi pacTeHHH 
c ceBepa Pocchh h, b uacTHocra, po3onBerHbix H3 cySapxTHXH H3yneHo aoBonbHo cna6o; 
Meacay tcm xapaxTepHCTHxa CTpoeHHa hx apeBecHHbi MoaceT 6biTb Hcnonb30BaHa npn 
H3yneHHH aaanTanHH apeBecHbix pacTeHHH k axcrpeManbHbiM KJiHMaTHuecxHM ycaoBHHM, 
a Taxace b CHCTeMaTHxe h (JwmoreHHH. 

HacTOamaa CTaTba nocBaiueHa H3yneHHio apeBecHHbi 6 BHaoB noaceM. Spiraeoideae 
(Sorbaria pallasii (G. Don. fil.) Pojark., S. sorbifolia (L.) A. Br., Spiraea betulifolia Pall., 
S. dahurica (Rupr.) Maxim., S. media Franz Schmidt, S. salicifolia L.) h 4 BHaoB noaceM. 
Maloideae (Cotoneaster melanocarpus Fisch. ex Blytt., Malus pallasiana Juz., Sorboco- 
toneaster pozdnjakovii Pojark., Sorbus sibirica Hedl.). 3 to cocTaBnaeT 100 % bhuob, 
npHHaaneacamnx poaaM Sorbaria, Cotoneaster, Malus, Sorbocotoneaster, Sorbus, h 63 % 
BHaoB poaa Spiraea, BcrpeuaioinHxca b ap6opHt}inope 03HaueHHOH TeppHTopHH (Kopona- 
HHHCKHH, 1983). 

B aHTeparype ao HacToamero BpeMeHH He npHBoannocb HHcneHHbix xapaxTepncTHx 
aHaTOMHHecxHx sneMeHTOB apeBecHHbi Spiraea media, Coroneaster melanocarpus, Sorbus 
sibirica ; CTpoeHHe apeBecHHbi BHaoB Sorbaria pallasii, Sorbocotoneaster pozdnjakovii. 
Spiraea betulifolia, S. dahurica eme He mynanocb. 

MaTepHan h MeroaHKa 

MaTepHan mix HCcneaoBaHHa 6bin co6paH bo BpeMa poccHHCXo-uiBefiuapcxHx axcne- 
aniiHH no ceBepy Ch6hph, opraHH30B3HHbix E. A. BaraHOBbiM h F. Schweingruber b 1991 
h 1992 rr., h HaxouHTca b axonorHuecxofi xonnexunn apeBecHH Ch6hph HHCTHiyra aeca 
hm. B. H. CyxaueBa CO PAH. MecTa b3hthb o6pa3noB: Cotoneaster melanocarpus, Malus 
pallasiana, Sorbaria pallasii, S. sorbifolia, Sorbocotoneaster pozdnjakovii. Spiraea betu¬ 
lifolia, S. salicifolia — oxpecTHOcra flxyrcxa, 62° c. in., 129° 30' b. b.; Spiraea dahuri¬ 
ca — 63° 37' c. in., 141° 21' b. a.; S. media — ConeHaa peuxa, 68° 03' c. in., 89° 10' 
b. a-; Sorbus sibirica — p. Aabiua, 65° 48' c. in., 137° 15' b. a. 

B XaxcaOM H3 Ha3B3HHbIX MeCTOo6HTaHHH paCTeHHa npOH3paCTaK)T Ha BeHHOH Mep3- 
aoTe, xoTopaa exceroaHO orraHBaeT Ha rny6HHy 25—70 cm. Ilpoaon*HTenbHocTb BereTa- 
UHOHHoro nepnoaa b MecTax B3araa o6pa3noB — 40—80 aHeft, ho oueHb uacTo 3aMopo3XH 
b HKiHe h Hauane aBiycTa cymecTBeHHO ee yMeHbiuaiOT. CpeaHeroaoBoe xoanuecTBo 
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ocaflKOB — 270 mm. CpeflHss TeMnepaTypa B03nyxa b AHBape Ha TeppnTopnn uHpxyMno- 

jiapHoro KOJima- 50 , b Hiojie — +12 °C; b OKpecTHOCTax flicyTCKa — cootbctctbchho 

-40 h +20 °C (Ilo 3 flHaKOB, 1983 ). CnenyeT o*nnaTi> noaBJieHHa HexoTopbix paurHHHii b 
CTpOeHHH flpeBeCHHbl paCTeHHH H 3 T 3 KHX pe 3 KO KOHTHHeHTaJIbHblX yCJlOBHH of)HTaHH» no 
CpaBHeHHK) C IipeBeCHHOH pOflCTBeHHbIX BHflOB H 3 6 oJiee TeiUIblX KJIHMaTHHCCKHX 30 H. 

H3 BblOpaHHbIX pacreHHH 6bUIH Bbipe3aHM o6pa3UbI Ha BbICOTe HeCKOJIbKHX CaHTHMeT- 
poB ot ypoBHa noHBbi. no CTaHflapTHOH MeTOflHKe (Schweingruber, 1988 ) Obijih npHro- 
TOBJieHbl MHKpOCp63bI flpeBCCHHbl B TpeX OCHOBHbIX njlOCKOCTflX. KaXCflblH BHfl 6bin 
npeflCTaBneH He MeHee neM 10 npenapaTaMH. OnncaHHe aHaTOMH+ecKHX ocoOeHHOcTeii 
cTpoeHHa npeBecHHbi, TepMHHonoraa, Hcnonb3yeMaa npH stom, h H3MepeHHa sneMenTOB 
npoBonnnH cornacHo peKOMeHflauHaM MexcayHaponHon accouHaunH aHaTOMOB npeBecHHbi 
(IAWA) (Wheeler et al., 1989 ) h pyxoBOflCTByacb mctoahkoh flueHKO-XMe;ieBCKoro 
( 1954 ). B KaxcaOM o6pa3ue pa3Mepbi sneMeHTOB H3MepanH b 25 — 35-KpaTHOH noBTopHOc- 
th, hhcjio Jiyneft — b 10 — 20 nojioxeHHax OKynapHoii jihhchkh cornacHo peKOMeHnauHaM 
IAWA. OTHOCHTejibHaa ouiHOxa H3MepennH cocTaBjiana 6—8 %. npH CTaTHCTHHecKoii 
o6pa6oTKe nepBHHHbix naHHbix b pa6oTe Hcnonb30BanH cpenHwe apncjjMeTHHecKHe h 

K03tjDC}3HUHeHTbl BapH3UHH. 

Pe3yjibTaTbi HCC.iejiOBaimH 

KonHHecTBeHHbie xapaxTepucTHKH aHaTOMH+ecKHx npn3H3KOB npeBecHHbi Hccjieno- 
BBHHblX BHflOB npHBefleHbl B Ta6jl. 1 H 2. 


TAEJIMIIA 1 

KojiHHecTBCHHaa xapaKTepHCTHKa aHaTOMHaecKHx npH3HaxoB npeBecHHbi npencTaBHTejieii 

Spiraeoideae c ceBepa Ch6hph 


Ctothcthkh 

XapaKTepHCTHKH 

BHflOB 

1 

2 

3 

4 

5 6 

7 

8 

9 

10 

Sorbaria pallasii 










CpenHee 

124 

81 

22 

27 

189 - 

3 

717 

341 

10.4 

V 

53.2 

12.6 

38.6 

43.4 

25.3 


68.9 

15.2 

22.3 

S. sorbifolia 










CpenHee 

174 

81 

33 

33 

192 - 

4 

662 

326 

8.1 

V 

42.5 

17.9 

39.8 

40.0 

22.2 


68.1 

18.5 

36.0 

Spiraea betuiifolia 










CpenHee 

439 

64 

22 

22 

166 - 

4 

1011 

249 

15.2 

V 

19.5 

24.3 

38.4 

41.0 

21.7 


51.0 

14.4 

23.6 

S. dahurica 










CpenHee 

443 

89 

30(13) 

30(15)* 

136 - 

6 

931 

194 

13.0 

V 

29.8 

8.2 

42.1(44.6) 

42.1(44.6) 

56.7 


75.7 

32.9 

16.6 

S. media 










CpenHee 

341 

88 

25(14) 

27(14)* 

101 

7 

1170 

176 

13.6 

V 

32.2 

13.4 

30.5(27.8) 

41.5(25.2) 

27.2 


74.2 

20.5 

24.3 

S. salicifolia 










CpenHee 

640 

79 

21 

26 

154 + 

6 

2223 

234 

20.2 

V 

21.9 

13.5 

36.5 

39.4 

35.1 


102.2 

82 

21.8 


n p h m e i a h h e. B Ta6ji. 1 h 2: 1 — hhcjio cocynoB Ha 1 mm 2 ; 2 — canepxaHHe ohhhohhmx cocynoB, % 
ot o6iuero hx sncjia b none apeHiia; 3 — TaHreHUHajibHbiA AHaMCTp cocynoB. mkm; 4 — paanajibHbiH jmaMeTp 
cocynoB, mkm; 5 — nmna HjieHHKa cocynoB, mkm; 6 — MHoxcccTSCHHbic nep4>opaunn cocyaoB («+» — ecTb. 
«—» — hct); 7 — MaKCHMajibHas iunpnna MHoropsiflHbix jiyneA (hhcjio kjictok); 8 — BbicoTa MHOropanHbix jiyneA. 
mkm; 9 — ajiHHa bojiokhhctlix sjicmchtob, mkm; 10 — hhcjio Jiyncfl Ha I mm. * — cpenHHH HHaMerp cocynoB 
KaK paiiHCH, Tax h nomnefl (b CKo6xax) 30 h ronHHHOro KOJibua. V — K 03 <t> 4 >HUHeHT Bapnaumi, %. 
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TABJ1MUA 2 

KojiMHecTBeHHas xapaicrepHCTHKa aHaTOMnwecKHX npH3HaKOB apeBecHHbi npeacTaBHTeaefi 

Maloideae c ceBepa Cn6npH 


CraTHCTHKH 

BHUOB 

XapaKTepHCTMKH 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Cotoneaster 











melanocarpus 











CpeaHee 

403.9 

85.9 

19.2 

26.4 

202.8 

+ 

3 

330.3 

381.1 

14.1 

V 

25.6 

12.7 

34.5 

30.8 

32.2 



45.1 

15.2 

21.0 

Malus pallasiana 











CpeaHee 

569.4 

88.3 

22.0 

23.4 

147.0 

+ 

2(3) 

273.7 

219.7 

13.9 

V 

19.7 

9.9 

29.7 | 

38.6 

41.4 



41.7 

28.1 

17.1 

Sorbocotoneaster 











pozdnjakovii 











CpeaHee 

481.2 

86 

25.1 

26.5 

229.2 

+ 

2(3) 

262.7 

372.2 

16.3 

V 

22.2 

10.2 

27.7 

33.3 

28.7 



33.5 

30.8 

21.5 

Sorbus sibirica 











CpeaHee 

386.2 

78.3 

31 

40.2 

218.5 

+ 

3 

235.9 

460.4 

8.6 

V 

24.6 

16.0 

26.0 

30.5 

22.0 



47.3 

34.6 

20.0 


rioflceMeiicTBO Spiraeoideae 

Pofl Sorbaria (Ser.) A. Br. ex Aschers. (p«6hhhhk). M3yaeHHbiii MaTepnaa: 
S. pallasii, S. sorbifolia. 

roflHHHbie KOJibua OTHeTjiHBbie. TpaHHua OTJiHMHMa 6aaroaapji HaawHHio I—4 paaoB 
paananbHO cnaiocHyTbix bojiokhhcthx TpaxeHa b KOHue caoa npHpocTa, ay S. sorbifolia, 
KpOMe Toro, h pa3JiHHneM b KOJiMHecTBe cocyflOB b no3HHeH u paHHeii 30Hax Koabua 
(Ta6ji. I, I). flpeBecHHa pacceaHHO-cocyflHCTaa y S. pallasii h pacceaHHO-cocyancTafl ao 
nojiyKOJibuecocyflHCTOH y S. sorbifolia. IpaHHUbi roaHHHbix Koaeu y nocaeaHero awaa 
caenca BoaHHCTbie. Pa3Mepbi cocyaoB Ha nonepewHOM cpe3e naaBHo yMeHbiuaioTCfl ot 
paHHeii 30Hbi Koabua. IIpocBeTbi cocyaoB paBHOMepHO pacnpeaeaeHbi no roaHHHOMy cjioio 
y S. pallasii ; y S. sorbifolia xpynHbie cocyau o6pa3yioT I—2 paaa b paHHeii 30He Baoab 
rpaHHUbi. IIpocBeTbi no cJjopMe ORpyraue u OBaabHue. BoabuiHHCTBO (81—85 %) cocyaoB 
oaHHOHHbie, ocTaabHbie napHbie h crpynnHpoBaHbi b paawaabHbie, aHaroHanbHbie h 
T aHreHUHaabHbie uenonKH no 3—4. ToamHHa ctchok cocyaoB ao 2.5 mkm. Flep<J>opauHH 
HCKaioHHTeabHO npocTbie (Ta6a. I, 2). MexccocyaHcraa nopoBOCTb b ochobhom onepeaHaa; 
nopu OKpymbie h OBaabHbie, 3.0—4.5 mkm b anaM., anepTypa meaeBHaHaa. riopbi Mexcay 
cocyaaMH h KaeTKaMH ayneii noayoKaiiMaeHHbie, 3.6—4.3 mkm b anaM. 

BoaoKHHCTbie aaeMeHTbi npeacTaBaeHbi cenTHpoBaHHbiMH u HHiueHHbiMH cenT bohok- 
HHCTbiMH TpaxeHaaMH co cTeHKaMH ToamHHoii ao 2.5 mkm h OKaiiMaeHHbiMH nopaMH 
2—6 mkm anaM., pacnoaoxceHHbiMH Ha paaHaabHbix h TaHreHUHaabHbix CTeHKax. 

AxcHaabHaa napeHXHMa oGHHbHaa, npeHMymecTBeHHO aHtJ)cj5y3HaH; HMeeTca MeTaipa- 
xeaabHaa napeHXHMa b BHae kopotkhx TaHreHUHaabHbix noaocox H3 I paaa KaeTOK h 
uenonKH norpaHHHHOii napeHXHMbi «3 3—4 KaeTOK. OneHb peaKO BCTpenaeTca cKyaHO- 
Ba3HueHTpHHecKaa napeHXHMa no 2—5 KaeTOK BOKpyr cocyaoB. B Taxce — no 2—4 KaeT- 

KH. 

JlyMH Ha TaHreHUHaabHOM cpe3e aeyx pa3MepOB: y3KHe h hh3khc I(2)-paaHbie u 
BbicoKHe 2—6-paaHbie. OaHopaaHbie aynn caoxceHU no BbicoTe H3 I—16 KaeTOK. JlynH 
b ochobhom roMoreHHbie h H3peaKa reTeporeHHbie, II THna no Kpw66cy (Carlquist, 1988); 
Ha paaHaabHOM cpe3e OaHopaaHbie ayaw coctoat H3 KBaapaTHux h ctoahhx KaeTOK, 


70 



MHOrOpiWHbie - H3 JieXaMHX KaeTOK H TOJlbKO HHOrfla C OJXHHM KpaeBbIM paaOM 

KBajipaTHbIX HUH CTOHHHX KJieTOK. 

y S. sorbifolia Ha6jnojiajincb cepaueBHHHbie nOBTopeHna. 

Poa Spiraea L. (cnapea, TaBOJira). M3yaeHHbiH MaTepnaa: S. betulifolia, S. sa- 
licifolia, S. dahurica, S. media. 

ToflHMHbie KOJibua b apeBecHHe nccaeaoBaHHbix bhaob Spiraea OTaeTUHBbie. TpaHHiibi 
OTUHHHMbl 6jiarOflap» HaiHaHK) 1 HJIH HeCKOJIbKHX pflflOB pajJHajlbHO cnJIlOCHyTbIX TOJ1C- 
TOCTeHHbix BOjiOKHHCTbix 3JieMeHTOB no3flHefi flpeBecHHbi; KpoMe Toro, y S. dahurica 
(Ta6ji. I, 3 ) — 6aaroaapa pe3KOMy pa3aHanio pa3MepoB cocyjiOB no3flHefi h paHHeii 30h 
flByx coceflHHx Koaeu, ay S. media h S. salicifolia — 6aaroaapa pacuiHpeHHio mhoto- 
paflHbix ayaeH npH nepexoae H3 oaHoro roanaHoro Koabua b apyroe. IpaHHua roanaHbix 
KOJieu BOJiHHCTaa ( 3 a HCKmoaeHHeM S. betulifolia h S. salicifolia). Y S. dahurica h 
S. media apeBecHHa noayKoabuecocyancTaa (ao KOJibuecocyancTofi) c I — 2 paaaMH Kpyn- 
Hbix cocyaoB b paHHeii 30He Baoab rpaHHuw Koabua, a y S. betulifolia (Ta6u. I, 4) h 
S. salicifolia — pacceaHHO-cocyancTaa. EoabUJHHCTBO cocyaoB (64—89 %) oanHOaHbie, 
ocTaabHbie napHbie h o6pa3yioT paanaabHue, TaHreHUHanbHbie, peace aHaroHaabHbie 
uenoHKH no 3—5. Ha nonepeaHOM cpe3e apeBecHHbi npocBera cocyaoB no (JiopMe 
OKpyrabie h OBaabHbie. ToaiHHHa ctchok cocyaoB 1.8—2.2 mkm. llepcJiopauHH npocTbie; 
aHUJb y S. salicifolia HHonaa BCTpeaaioTca ceraaTbie (Ta6n. I, 5) h aecTHHHHbie nepcjiopa- 
uhh c MHcaoM nepeicaaaHH ao 6. MeaccocyaHcraa nopoBOCTb oaepeaHaa; nopbi OBaabHbie 
h OKpyrabie. HHOraa uiecTHyroabHbie, 2.7—3.4 mkm b anaM.; anepTypa meaeBHaHaa. Elopbi 
Meacay cocyaaMH h KaeTKaMH ayaeii noayoKafiMaeHHbie, 2.1—3.1 mkm b anaM., no 
pa3Mepy h (jiopMe cxoaHbi c nopaMH Meacay cocyaaMH. Y S. salicifolia, a TaKace Ha cTeHKax 
y3KHx cocyaoB B6aH3H cepaueBHHbi y S. media BCTpeaaeTca cnnpaabHaa uiTpnxoBaHHOCTb. 
Y S. media HMeioTca nuuibi. 

BcTpewaioTCfl 2 THna BoaoKHHCTbix aaeMeHTOB: BoaoKHHCTbie Tpaxenabi h BoaOKHa 
anGpHcJiopMa; nopbi Ha paanaabHbix h TaHreHUHaabHbix CTeHKax 1—3 mkm b anaM.; 
CTeHKH ToauxHHOH ao 3.8 mkm. CenTHpoBaHHbie BoaoKHHCTbie saeMeHTbi BCTpeaaioTca 
ToabKO y S. media, HHOraa co caa6o BbipaxeHHOH cnHpaabHoii uiTpHxoBaTOCTbio ctchok 
( S. salicifolia). 

FlapeHXHMa CKyaHaa, b ochobhom awcJxJiysHaH, a TaKace MeTarpaxeaabHaa b BHae 
kopotkhx noaocoK H3 2 —3 KaeTOK. BcrpeaaeTca cKyaHOBa3HueHTpHaecKaa napeHXHMa 
H3 2 —3(4) KaeTOK b o6icaaaKe. 

JlyHH Ha TaHreHuHaabHOM cpe3e aByx pa3MepoB (Ta6a. I, 6 ): y3KHe h HH3KHe I(2)-paa- 
Hbie BbicoTOH 2 — 32 KaeTKH h bhcokhc uiHpoKHe 3— 7-paaHbie co caa6o pa3aHHHMbiMH 
kpokhjjhmh KaeTKaMH. Y S. media h S. salicifolia caMbie uiHpoKHe nyan coctoht h3 
13—14 KaeTOK. Ha paanaabHOM cpe3e oaHOpaaHbie nyan npeacTasaeHbi ToabKO ctohhhmh 
KaeTKaMH, MHoropaaHbie ayan — reTeporeHHbie, II THna no Kpn66cy, coctomt h3 
aeacaanx h KBaapaTHbix KaeTOK c HecxoabKHMH norpaHHHHbiMH paaaMH KaeTOK CToaaHx. 

y S. dahurica Ha6aioaaaHCb cepaueBHHHbie noBTopeHHa. 

noaceMeiicTBO Maloideae 

Poa Cotoneaster B. Ehrhart (KH3nabHHK). H3yaeHHbiH MaTepnaa: Cotoneaster 
melanocarpus. 

ToaHHHbie Koabua OTaeTaHBbie, rpaHHUbi hx o6o3HaaeHbi 1 —3 paaaMH paanaabHO 
cnaiocHyTbix ToacTOCTeHHbix BoaoKHHCTbix aaeMeHTOB no3aHeii 30hu. UpeBecHHa pacce- 
HHHo-cocyaHCTaa (HHOraa noayKoabuecocyaHCTaa). npocBeTbi cocyaoB paBHOMepHO pac- 
npeaeaeHbi no roanaHOMy xoabuy; hx pa3Mepw naaBHO yMeHbiuaioTCH ot paHHeii k 
no3aHeii 30He Koabua; Ha nonepeaHOM cpe3e apeBecHHbi cJiopMa npocBeTOB yraoBaTaa h 
oxpyraaa (Ta6a. II, I). Cocyaw b ochobhom oaHHoaHbie (65 — 100 %), napHbie, ocTaabHbie 
crpynnHpoBaHbi b paanaabHbie h TaHreHunaabHbie uenoaKH no 3. ToauiHHa ctchok 
cocyaoB ao 2.5 mkm. nepcjiopauHH b ochobhom npocTbie, y y3KHx cocyaoB HHonaa 
BCTpeaaioTca aecTHHHHbie c 2 —4 uihpokhmh nepeicaaaHHaMH. MeaccocyancTaa nopoBOCTb 
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OHepeflHaa, nopbi OKpyraoii h OBaabHoii cJjopMbi 3.8—7.6 mkm b anaM., anepTypa meae- 
BHaHaa. nopbi Meacay cocyaaMH h KaeTKaMH ayaeii HecKoabKO Meabae, 3.8 — 4.5 mkm b 
anaM., noayoKaiiMaeHHbie, c y3KHM OKaiiMaeHHeM co CTopoHbi cocyaa. CnapaabHaa 
uupHXOBaTOCTb Ha CTeHKax mieHHKOB cocyaoB xopouio BbipaxeHa (Ta6a. II, 2) no Bceii 
hx anHHe. 

BoaoKHHCTbie Tpaxenabi ToacTOCTeHHbie (2.5—3.8 mkm) co cnapaabHOH urrpHxoBa- 
TOCTbio h OKaiiMaeHHbiMH nopaMH 5—7 mkm b anaM. Ha paauaabHbix h TaHreHHHaabHbix 
CTeHKax. B pacnpeaeaeHHH BoaoKHHCTbix TpaxeHa Ha6aioaaaacb xpycHOCTb. 

AxcHaabHaa napeHXHMa ofinabHaA, aHtJ)cj5y3HaH h MeTaTpaxeaabHaa, a TaKxce CKyaHO- 
Ba3HueHTpHHecKaa no 2—7 KaeTOK b o6xaaaKe b paHHeii 30He roauaHoro Koabua. B Txxce 
no 2—5 napeHXHMHbix KaeTOK. 

JlyHH Ha TaHreHUHaabHOM cpe3e 1—3-paaHbie. OaHopaaHbie ayan caoaceHbi no BbicoTe 
H3 2 — 11 KaeTOK. Ha paaHaabHOM cpe3e oaHopxaHbie ayan coctoat ToabKO H3 KBaapaTHbix 
(ao caa6o BbipaaceHHbix aexcaanx) KaeTOK; 2 — 3-paaHbie a yaw coctoat H3 KaeTOK aexcaanx 
c I—6 paaaMH KpaeBbix KBaapaTHbix KaeTOK (reTeporeHHbie, Tnnbi II, III). BcrpeaaioTcx 
arperaTHbie a yaw. 

B KaeTKax ayaeBoii napeHXHMbi H3peaxa BCTpeaaioTCA npH3MaTHaecKue KpHCTaaabi. 

Poa Malus Mill. (A6aoHA). HccaeaoBaHHbiii b h a: Malus pallasiana. 

roanHHbie Koabua OTaeTaHBbie; rpaHHUbi hx o6o3HaaeHbi 1—4 paaaMH paanaabHO 
cnaiocHyTbix ToacTOCTeHHbix BoaoKHHCTbix aaeMeHTOB no3aHeii 30Hbi. UpeBecHHa pacce- 
AHHO-cocyancTaA, HeT 3aMeTHOii pa3HHUbi b pa3Mepax cocyaoB paHHeii h no3aHeii 30H 
Koabua. IlpocBeTbi cocyaoB paBHOMepHO pacnpeaeaeHbi no roauaHOMy Koabuy, (fiopMa hx 
OKpyrnaa. Cocyaw b ochobhom (66—100 %) oanHoaHbie, ocTaabHbie napHbie nan o6pa- 
3yiOT paanaabHbie h TaHreHUHaabHbie uenoaKH no 3. ToaiUHHa ctchok cocyaoB 1.0 — 
2.5 mkm. nepcjjopauHH b ochobhom npocTbie (Ta6a. II, 3), H3peaKa BCTpeaaioTca ceTaaTbie. 
MexcocyancTaA nopoBOCTb oaepeaHaa; nopbi OKpyraoii (JjopMbi 4 — 8 mkm b anaM., 
anepTypa meaeBHaHaa. nopbi Mexcay cocyaaMH h KaeTKaMH ayaeii HeMHoro Meabae, 
4 — 5 mkm b anaM., c 3ayxceHHbiM OKaiiMaeHHeM. HHoraa Ha CTeHKax y3KHx cocyaoB 
BCTpeaaeTCA cnnpaabHaA uiTpHxOBaTOCTb. 

BoaoKHHCTbie Tpaxeuaw hmciot ctchkh cpeaHeii ToaixiHHbi (1.5—1.8 mkm); nopbi 
4 —6 mkm anaM. c xopouio BbipaxceHHbiM OKaiiMaeHHeM pacnoaoxceHbi Ha paanaabHbix h 
T aHreHUHaabHbix CTeHKax. 

AKCHaabHaa napeHXHMa o6HabHaA: aHtJxj5y3HaA h MeTaTpaxeaabHaA, a TaKxce cxyaHO- 
Ba3HueHTpnaecKaA no 2—4 KaeTKH b o6KaaaKe. 

JlyaH Ha TaHreHUHaabHOM cpe3e I— 2(3)-pAaHbie. OaHopaaHhie ayan HH3KHe, caoxceHbi 
no BbicoTe H3 2—6 KaeTOK. Jlyan Ha paanaabHOM cpe3e b ochobhom coctoat H3 aexcaanx 
KaeTOK (roMoreHHbie), HHoraa c oaHHM KpaeBbiM pxaOM KBaapaTHbix KaeTOK (reTeporeH¬ 
Hbie, Tnn II). BcrpeaaioTcx arperaTHbie ayan. 

B KaeTKax ayaeBoii napeHXHMbi BCTpeaaioTcx npH3MaTHaecKue KpHCTaaabi. 

Poa Sorbocotoneaster Pojark. (pa6HHOKH3HabHHK). HccaeaoBaHHbiii bha: Sor- 
bocotoneaster pozdnjakovii. 

roaHHHbie Koabua OTaeTHHBbie, rpaHHUbi hx o6o3HaaeHbi 2—3 paaaMH paaHaabHO 
cnaiocHyTbix ToacTOCTeHHbix BoaoKHHCTbix aaeMeHTOB n03aHeii 30hh. UpeBecHHa pacce- 
AHHO-cocyancTaA (ao noayKoabuecocyaHCToii). npocBeTbi cocyaoB paBHOMepHO pacnpe¬ 
aeaeHbi no roan a ho My Koabuy, b oaepraHHH OKpyrabie h caa6oyraoBaTbie; pa3Mepbi hx 
npH nepexoae ot paHHeii 30hh k no3aHeii 3aMeTHO yMeHbuiaioTCA (Ta6a. II, 3). Cocyabi 
b ochobhom oanHoaHbie, ocTaabHbie napHbie h o6pa3yioT TaHreHUHaabHbie h paanaabHbie 
uenoaKH no 3 (Ta6a. II, 4 ). Ctchkh cocyaoB ToamnHoii ao 1.2 mkm. neptJiopauHH b 
ochobhom npocTbie. MexccocyancTaa nopoBOCTb oaepeaHaa; nopbi 5—6 mkm anaM. 
OKpyraoii h OBaabHoii (fiopMbi, anepTypa meaeBHaHaA. nopbi Mexcay cocyaaMH h KaeTKaMH 
ayaeii Meabae, 3.9—4.7 anaM., OKpyrabie, noayoKaiiMaeHHbie. Hmcctca cnHpaabHaA 
urrpHxoBaTOCTb Ha CTeHKax cocyaoB. BcrpeaaioTcx Tnaabi. 

BoaoKHHCTbie Tpaxeunbi hmciot ctchkh cpeaHeii ToamHHbi (ao 2.1 mkm); nopbi 
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5—6 mkm anaM. c xopomo BbipaaceHHbiM OKaHMJieHHeM pacnonoxceHbi Ha paananbHbix h 
T aHreHUHajibHbix CTeHKax. 

AfCCHajibHaa napeHXHMa CKyaHaa, b ochobhom flH(J)4)y3Hax h MeTaTpaxeanhHaa, a Taxxce 
CKyflHOBa3HueHTpHHecKan no 2— 3(4) kjictkh b o6xnaaKe. 

JlyHH Ha TaHreHUHanbHOM cpe3e 1— 2(3)-pflflHbie (Ta6ji. II, 5). OflHopaflHbie ayHH 
cjroxceHbi no BbicoTe H3 1 — 8(10) kjictok; Ha paanaabHOM cpe3e coctoht h3 KBaapaTHbix 
h ctohhhx KJieTOK; 2 — 3-pfl^Hbre ayHH coctoht maBHbiM o6pa30M H3 aexcanHx kjictok c 
1(2) KpacBbEMH pHflaMH KBaapaTHbix KJieTOK (reTeporeHHbie, THn II). 

HMeioTCfl cepflueBHHHbie noBTopeHHH. 

Poa Sorbus L. (pflOHHa). H3yneHHbiH bha: Sorbus sibirica. 

roflHHHbie KOjibua OTHeTJiHBbie, rpaHHUbi hx o6o3HaHeHbi 2 — 4 paaaMH paanaabHO 
cnjnocHyrbix tojictoctchhmx bojiokhhctmx ajieMeHTOB no3HHeH 30Hbi. UpeBecHHa pacce- 
HHHo-cocyflHCTan (ao nojiyKOJibuecocyflHCTOH). IlpocBeTbi cocyaoB paBHOMepHo pacnpe- 
flejieHbi no roannHOMy KOJibny, (JiopMa hx OKpymaa h oBaabHaa (ao caa6oyraoBaTOH). 
HanOojiee KpynHbie npocBeTbi b cpeaHefi nacra xojibna. Cocyau oanHOHHbie h napHbie 
(58—100 %), a TaKXce b TaHreHUHajibHbix h anaroHajibHbix (peaKO paaHanbHbix) uenoHKax 
no 3. OreHKH cocyaoB tohiuhhoh ao 2.5 mkm. IlepcjiopauHH b ochobhom npocTbie, HHoraa 
BCTpenaioTCH ceTnaTbie (Ta6a. II, 6) h aecTHHHHbie c hhcuom nepeicaaaHH ao 3. Mexcco- 
cynHCTaa nopoBocTb onepeaHaa; nopbi uiecTHyroabHofi, OKpyrnoii h oBanbHoii cJiopMbi, 
4 —6 mkm b anaM., anepTypa meneBHaHaa. riopbi Mexcay cocyaaMH h KJieTKaMH ayqefi 
cymecTBeHHO Meabne, 1.9 — 2.9 mkm b anaM., OKpyrnoii cjropMbi. CnHpanbHaa unpHxoBa- 
TOCTb Ha CTeHKax cocyaoB xopouio BbipaxceHa. BcTpenaioTCH THJUibi. 

BoaoKHHCTbie Tpaxenabi cenTHpoBaHHbie h aHUieHHbie cenT, co creHRaMH cpeaHefi 
ToamHHbi (ao 2.5 mkm). riopbi 4 —7(9) mkm b anaM. c xopouio BbipaxceHHbiM oxaHMae- 
HHeM pacnoaoxeHbi Ha paaHanbHbix h TaHreHUHaabHbix CTeHKax. 

AxcHaabHaa napeHXHMa b ochobhom aH(Jx})y3HaH h MeTaTpaxeaabHaH, a Taxxe cxya- 
HOBa3HneHTpHHecKaa no 2 — 4(8) KaeTOK b o6xaaaKe. B Taxce no 2 — 8 napeHXHMHbix 
KaeTOK. 

JiyHH Ha TaHreHUHanbHOM cpe3e 1 —3-paaHbie. OaHopaaHbie ayHH caoxcema no bmcotc 
H3 1 — 12 KaeTOK; Ha paanaabHOM cpe3e coctoht h3 aexcanHx (H3peaKa KBaapaTHbix) 
KaeTOK; 2 —3-pflaHbie aynn roMoreHHbie, coctoht H3 aexcaHHx kjictok, HHoraa c 1(2) 
KpaeBbiMH paaaMH KBaapaTHbix xaeTOK (reTeporeHHbie, THn II). 

B xaeTKax ayneBoii napeHXHMbi BCTpenaioTCfl npH3M3THHecKHe KpHCTanabi. 

Ha6aioaaaHCb cepaueBHHHbie noBTopeHHH. 

06cy*aeHHe pe3yai>TaTOB 

H3 npHBeaeHHoro Bbiuie aHaTOMHHecKoro onncaHHH caeayeT, hto apeBecHHa H3yneH- 
Hbix bhuob noaceM. Spiraeoideae HMeeT pna oGiuhx npH3HaxoB: BoaHHCTaa rpaHHua 
roaHHHbix Koaeu; nep<|)opauHH b ochobhom npocTbie; crmpanbHaa uiTpHxoBaTOCTb ctchok 
cocyaoB h BoaoKHHCTbix saeMeHTOB OTcyrcTByer (3a HCKaioHeHHeM Spiraea salicifolia); 
nocaeaHHe hmciot nopbi Ha TaHreHUHaabHbix h paaHanbHbix CTeHKax; nyHH aeyx pa3MepoB: 
y3KHe h Hii3Kne l(2)-paflHbie h BbicoKHe uinpoKHe 3—5(7)-pflaHbie. BMecTe c tcm 
apeBeCHHbi poaoB Sorbaria h Spiraea HecxoabKO pa3aHHaioTCH (Ta6a. 1). Tax, y Sorbaria 
cocyabi KpynHee, rycTOTa cocyaoB Hnxce, 6oaee o6uabHaH aKCHanbHaa napeHXHMa, 6oaee 
HH3KHe, b ochobhom roMoreHHbie, MHoropflaHbie ayHH, BoaoKHHCTbie aaeMeHTbi coctoht 
ToabKO H3 BoaoKHHCTbix Tpaxena; b to xce BpeMH y Spiraea ayHH reTeporeHHbie, a 
BoaoKHHCTbie aaeMeHTbi coctoht H3 BoaoKHHCTbix Tpaxena h bohokoh HH6pH<J)opMa. 
UpeBecHHa npeacTaBHTeaeii noaceM. Maloideae Taxxce HMeeT cxoaHbie nepTbi CTpoeHHa: 
BbicoKoe coaepxcaHne oanHOHHbix cocyaoB; BoaoKHHCTbie aaeMeHTbi coctoht ToabKO H3 
BoaoKHHCTbix Tpaxena c KpynHbiMH nopaMH Ha paanaabHofi h TaHreHUHanbHOH CTeHKax; 
oGuabHan axcHaabHaa napeHXHMa; xopoTKHe (He anHHHee 600 mkm) 1 —3-pnaHbie ayHH. 
TpyaHO BbiaeaHTb HHanBHayaabHbie KmoneBbie aHaTOMnnecKne xapaKTepncTHKH ana 
H3yneHHbix BHaoB noaceM. Maloideae. HcxaiOHeHHe cocTaBnaeT Cotoneaster melanocar- 
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pus, OTJIHHaiomHHCH HaiHHHeM CnupajTbHOH UITpHXOBaTOCTH Ha CTeHKax BOAOXHHCTblX 
ajieMeHTOB h caMbiMH HH3KHMH (b cpeaHeM HHXce 300 mkm) jiyqaMH. no oflHofi xapaxTe- 
pucTHKe — CTpyxType Jiyneii — n3yneHHbie bham noaceMeiicTBa aensTca Ha 2 rpynnbi: 
I) Sorbus sibirica h Malus pallasiana hmciot npeHMymecTBeHHO roMoreHHbie MHoropaa- 
Hbie JiyqH; 2) Cotoneaster melanocarpus h Sorbocotoneaster pozdnjakovii hmciot reTepo- 
reHHbie ayin, cocToaujHe H3 aeacanHx xaeTox c ]—6 xpaeBbiMH paaaMH XBaaparaux 
KJieTOK. JtpyTHe HHaHBHAyajlbHble OTAHHHTenbHble llpH3HaKH He CTOAb 0aH03HaHHbI H 
BCTpenaioTCfl b H3yneHHbix apeBeCHHax cnopaaHnecxH. 

no yanOBHblM KpHTepHflM OHeHKH CTeneHH H3MCHHHBOCTH npH3HaKOB, npeaJIOXeHHblM 
M. y. YMapoBbiM h E. C. HaBHaBaa3e (1990), apeBecHHa H3yHeHHbix bhaob o6ohx noa- 
ceMeHCTB b ueaoM xapaxTepH3yeTcs cpeaHHM h bmcokhm ypoBHSMH h3mchhhbocth 
O oabujHHCTBa aHaTOMHHecxHx npH3HaKOB, npHHeM nOKa3aTeaH apeBecHHbi npeacTaBHTe- 
aeii noaceM. Spiraeoidea hmciot Ooabiuyio BapnaOeabHOCTb (Ta6.n. 1, 2). HaHMeHbuieii 
H3MeHiHBOCTbio noxa3aTeaeii OTAHHaeTca apeBecHHa Malus pallasiana (xoscJxjiHUHeHT 
BapnauHH V < 20 % ana 3 npH3HaKOB H3 paccMarpHBaeMbix 10) h Sorbocotoneaster 
pozdnjakovii (V < 40 % ana Bcex 10 npH3HaKOB); HaHOojibuiaa BapnaOeabHOCTb npH3Ha- 
kob y Spiraea dahurica (V > 40 % ana 4 npmHaxoB H3 10). y npeacTaBHTeaeii o6ohx 
noaceMeficTB HaHMeHbuieii BapnaOeabHOCTbio OTAHaaeTca coaepxcaHne oanHOHHbix cocy- 
aob b noae 3peHHs (MHHHManbHoe 3Ha«ieHHe V = 9.9 % y Malus pallasiana), HanOoab- 
uieH — BbicoTa ayneii (MaxcHMaabHOe 3HaneHHe V = 102.2 % y Spiraea salicifolia). B 
rpynny HaHMeHee H3MeHHHBbix npH3HaKOB (V < 20 %) xpoMe coaepxaHna oanHOHHbix 
cocyaoB BxoaaT: aaHHa BoaoxHHCTbix aaeMeHTOB (Sorbaria pallasii, S. sorbifolia. Spiraea 
betulifolia), rycTOTa cocyaoB (S. betulifolia) h hhcao ayneii Ha 1 mm (S. dahurica) ana 
noaceM. Spiraeoideae\ aaHHa boaokhhcthx aaeMeHTOB ( Cotoneaster melanocarpus), 
rycTOTa cocyaoB ( Malus pallasiana), hhcao ayneii Ha 1 mm ( Malus pallasiana h Sorbus 
sibirica) ana noaceM. Maloidea. B rpynny c oneHb bmcokhm ypoBHeM BapbupoBaHHa 
(V > 40 %) xpoMe BbicoTbi .nyneii BxoaaT: rycTOTa cocyaoB (Sorbaria pallasii, S. sorbi¬ 
folia), cpeaHaa anHHa naeHHxa cocyaoB (Spiraea dahurica) h pa3Mepbi npocBCTOB cocyaoB 
(y Bcex bhaob noaceM. Spiraeoideae, 3a hckaiohchhcm Spiraea salicifolia). H3MeHMHBOcTb 
npH3HaxoB b HauieM caynae cicaaabiBaaacb H3 BapbHpoBaHHa npH3HaxoB BHyrpH oahoh 
oco6h h Meacay oco6smh. nepBoe MoaceT OuTb CBa3aHO c pa3AHHHbiMH ycaoBHaMH 
AH<J)4)epeHUHpoBKH h cJiopMHpoBaHHa aaeMeHTOB KCHaeMbi b TeHeHne ce30Ha pocTa b 
pa3Hbix ynacTKax CTBOna, a BTopoe — c HHAHBHayaabHbiMH oco6chhoctsmh pacTeHHii h 
pa3HbIMH yCaOBHflMH MHKpOCpeabl. 

Kax noxa3aa xaHecTBeHHbiii h xoaHHecTBeHHO-aHaTOMHHecxHii aHaaH3, apeBecHHa 
H3yneHHbix bhaob h3 cy6apxTHHecxoii 30Hbi Ch6hph, HecMOTpa Ha cxoactbo, OTAHnaeTca 
no CTpoeHHio ot apeBecHH poacTBeHHbix bhaob H3 6oaee Tenabix xaHMaTHnecxHx ycaoBHii. 
Tax, y apeBecHHbi npeacTaBHTeaeii poaa Sorbaria H3 KHTaa (Zhang, Baas, 1992) b OTanHHe 
ot TaxoBoii c ceBepa CnOupn hct cenTHpoBaHHbix BoaoxHHCTbix Tpaxena, MHOropaaHbie 
aynH ropa3ao uinpe (ao 13 xaerax b uinpHHy, b to BpeMa xax y cy6apxTHHecxHx bhaob 
Sorbaria — ao 7); y S. sorbifolia H3 KHTaa b otahhhc ot cy6apxTHHecxoro BHAa xpoMe 
npocTbix cnopaaHHecxH BCTpenaancb MHoacecTBeHHbie nep<f>opauHH. 

y apeBecHHbi Spiraea media c ceBepa Ch6hph BCTpenaioTca mnnbi, S. salicifolia h 
S. media b6ah3h cepaueBHHbi HMeeTca cnHpaabHaa uiTpHXOBaTOCTb Ha cTeHxax cocyaoB, 
y S. salicifolia — cna6o BbipaaceHHaa cnHpaabHaa uiTpHXOBaTOCTb Ha CTeHxax TpaxeHa; 
nepeHHcaeHHbie npH3Haxn OTcyrcTBOBaa h y sthx bhaob cnupen H3 KHTaa (Zhang, Baas, 
1992) h 3anaaHoii EBponu (Schweingruber, 1990a, b). 

y Cotoneaster melanocarpus c ceBepa Ch6hph MHOropaaHbie aynn b cpeaHeM b 1.8 pa3 
Bbiuie, a HJieHHXH cocyaoB b 1.8 pa3 xopone, hcm y apyrax bhaob poaa Cotoneaster H3 
KHTaa (Zhang, Baas, 1992). HcxnioHHTenbHO npocTbie nepiJiopauHH HMeeT apeBecHHa 
XHTaiicxHx h 3anaaHoeBponeiicxHX npeacTaBHTeaeii poaa Cotoneaster (Schweingruber, 
1990a, b; Zhang, Baas, 1992); Meacay tcm apeBecHHa cy6apxTHHecxoro C. melanocarpus 
xpoMe npocTbix HMeeT Taxace aecTHHHHbie nepcjiopauHH. no onncaHHio P. Greguss (1959), 
y apeBecHHbi 3Toro poaa H3 EBponbi BoaoxHHCTbie saeMeHTbi coctost H3 BoaoxHHCTbix 
Tpaxena h boaoxoh .nnOpHt^opMa, a no pe3yabTaTaM HHTHpyeMbix Bbiuie aBTopOB, y 2 bhaob 
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H3 KHTaa h y 7 bhaob poaa Cotoneaster H3 3anaHHofi EBponbi hmciotch TOJibKo 
BOJiOKHHCTbie TpaxeHflbi, mto Ha6jiioflanocb h y C. melanocarpus c ceBepa ChOhph. 

C. Metcalfe h L. Chalk (1950) apeBecHHy poaa Malus xapaKTepH3yioT KaK KOjibueco- 
cyflHCTyio flo nojiyKO.nbuecocyflHCTOH, b to xe BpeMa y 13 poacTBeHHbix bhaob H3 KHTaa 
(Zhang, Baas, 1992), y 2 bhaob h3 3anaaHoii EBponbi (Schweingruber, 1990) h y 
M. pallasiana c ceBepa Cn6npn apeBecHHa pacceaHHO-cocyflncTaa. S.-Y. Zhang h P. Baas 
(1992) y 4 bh,iiob poaa Malus HaOjnoaajiH HCKjnoHHTejibHO npocTbie, a y 5 buhob — 
npeHMymecTBeHHO MHOxecTBeHHbie neptJjopauHH. y M. pallasiana c ceBepa Cnonpn 
KpoMe npocTbix HHOcaa BCTpenaioTca MHOxecTBeHHbie nep4>opauKn h b OTJinMne ot 
HpeBecHHbi Malus H3 KHTaa HMeeTca cnHparibHaa urrpHxoBaTOCTb Ha CTeHKax y3KHx 
cocyaoB. Ah3Jih3 pa3MepoB aHaTOMHHecKHX 3/ieMeHTOB noKa3an, hto b cpeflHeM rycToTa 
cocyaoB y M. pallasiana c ceBepa Cn6npH b 1.5 pa3a Bbiine, cocyflbi b 1.6 pa3 yxe, 
«meHHKH cocyaoB noHTH b 3 pa3a Kopone, HeM y M. baccata (L.) Borkh. H3 KHTaa. 

y apeBecHHbi cy6apKTHHecKoro BHfla Sorbus sibirica rycTOTa cocyaoB b cpeflHeM b 
2 pa3a Bbiuie, a hx hachhkh b 2.2 pa3a Kopone, neM y apyrax bhaob Sorbus H3 KHTaa 
(Zhang, Baas, 1992). 

Pa3JlHHHfl KaHeCTBCHHblX H KOJIHHeCTBeHHbIX XapaKTepHCTHK flpeBeCHHbl Cy6apKTHHeC- 
KHX BHflOB H flpeBeCHH pOflCTBeHHbIX BHflOB H3 6ojiee TenflblX MeCT oOHTaHHH MOryT 6bITb 
oOycflOBaeHbi aflanTHBHOii HOpMOii peaKUHH Ha KJiHMaTHHecKHe ycriOBna. Tax, HaOniofla- 
eMOe b cy6apKTHHecKHx ycnoBnax o6nTaHna yBejiMHeHne rycTOTbi cocyaoB npw yMeHbiue- 
hhh n.nomaflH hx nonepeHHoro ceneHHa, oweBHAHO, Bbi3BaHO 6onee HanpaxeHHbiMH 
ycAOBHAMH BOflOofiMeHa no cpaBHeHHio c ycjiOBHHMH KHTaa (Zhang, Baas, 1992). 
JleiicTBHTejibHO, pacreHHa Ha bchhoh Mep3JiOTe HcnbiTbiBaioT aci^huht bjwh H3-3a Manoii 
my6nHbi orraHBaHHfl noHBbi, a TpaHcnnpaiiHa, OAHHaKOBO HHTeHCHBHaa, npoHcxoflHT TaM 
Kpymbie cjtkh b TeieHHe ce30Ha BereTaitHH. Bee sto He MOxeT He cica3aTbca Ha CTpoeHHH 
BOflonpoBOflameii tkbhh. B y3KHx cocyflax Oojibinaa HacTb Haxoaameiica b hhx boah 
annaeTca cBfl3aHHOii (HyAHHOB, 1984), hto, BO-nepBbix, o6ecnennBaeT HenpepbiBHOCTb b 
hhx CTOJi6a BOflbi h takhm o0pa3OM npenaTCTByeT 3m6oahh, a BO-BTopbix, nOHHxaeT 
TeMnepaTypy ee 3aMep3aHHa (EeHbKOBa, HyanHOB, 1990). 


BbIBOflbl 

1. EpeBecHHa H3yqeHHbix bhaob b uejiOM xapaKTepH3yeTca cpeflHeii h bhcokoh 
CT eneHflMH H3MCHHHBOCTH OoJlhLUHHCTBa KOAHHeCTBeHHbIX aHaTOMHHeCKHX npH3HaKOB, 
npnneM apeBecHHa npeACTaBHTeAeii noaceM. Spiraeoidea OT.iHHaeTca 6oabiueH hx BapH- 
aCejibHOCTbio. 

2. HaHMeHbinyio CTeneHb h 3 mchhhbocth hmciot npH3HaKH y apeBecHHbi Malus palla¬ 
siana h Sorbocotoneaster pozdnjakovii, a HaHOojibuiyro — y Spiraea dahurica. 

3. y npeflCTaBHTeaeH o 6 ohx noflceMeiicTB HaHMeHbiueii BapHa6ejibHOCTbio xapaKTepn- 
3yeTca coaepxaHHe oahhohhmx cocyaoB ot o6mero hx incaa b none 3peHHfl (MHHHManb- 
Hoe 3HaneHHe K03tJ)cj5HUHeHTa Bapnaunn V = 9.9 % y Malus pallasiana) h HaH6onbiiieH — 
BbicoTa ayMeii (MaKCHMaibHOe 3HaneHHe V = 102.2 % y Spiraea salicifolia). 

4. AHaTOMHHecKHe npH3HaKH apeBecHHbi H3yneHHbix bhaob c ceBepa CnOnpH otjih- 
naioTca paflOM ocoOeHHOCTeii ot TaxoBbix poacTBeHHbix bhaob H3 6onee Tenabix mcct 
npoH3pacTaHHa, hto exopee Bcero CBa3aHO c aflanTauneii pacreHHH k SKCTpeManbHbiM 
ycaoBHaM o6HTaHHa. 
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HHcnnyr jieca hm. B. H. CyKaieBa CO PAH riojiyMeHo 28 VIII 1995 

KpaCHOspcK 


SUMMARY 

The wood anatomy of six species belonging to two genera of the Spiraeoideae Agardh ( Sorbaria 
pallasii (G. Don. fil.) Pojark., S. sorbifolia (L.) A. Br., Spiraea betulifolia Pall., S. dahurica (Rupr.) 
Maxim., S. media Fr. Schmidt, 5. salicifolia L.) and four species belonging to four genera of the 
Maloideae Weber ( Cotoneaster melanocarpus Fisch. ex Blytt, Malus pallasiana Jus., Sorbocotone- 
aster pozdnjakovii Pojark., Sorbus sibirica Hedl) from the subarctic zone of Siberia, is described. 
The structural diversity is documented in a survey of characters, generic description, photos and 
tables. Sorbaria pallasii, Sorbocotoneaster pozdnjakovii. Spiraea betulifolia and S. dahurica have 
been characterized anatomically for the first time. 

Most of wood anatomical elements of all investigated species have middle and high level of its 
variability. The anatomical features of Malus pallasiana and Sorbocotoneaster pozdnjakovii show 
the lowest variability and those of Spiraea dahurica have the highest one. In both subfamiliers the 
proportion of solitary vessels shows the lowest variability, and the ray height shows the highest one. 

Wood anatomical features of north-Siberian Sorbaria and Spiraea are similar to the species from 
warmer regions. However, they have some distinctions. For example, the subarctic Sorbaria has 
more narrow multiseriate rays and septate fibers in addition to non-septate ones; in Spiraea media 
tyloses are formed in the vessels; S. media and S. salicifolia have helical thickening in the vessels 
and S. salicifolia has helical thickenings in the fibre-tracheids, Cotoneaster melanocarpus has higher 
multiseriate rays and scalariform perforation plates; Malus pallasiana has shorter vessel elements 
and narrower vessels; Sorbus sibirica also has shorter vessel elements and less frequent vessels. 
These differences are likely the result of ecological adaptation of their xylem. 
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© E. B. EaHaeB 

H3MEHHHBOCTE OimilEHHJl BErETATHBHEIX OPrAHOB ALNVS 
HIRSVTA (BETVLACEAE ) B CIIEHP1I H HA flAJIEHEM BOCTOKE POCCHH 

E. V. BANAYEV. VARIATION OF PUBESCENCE OF VEGETATIVE ORGANS 
IN ALNVS HIRSUTA ( BETVLACEAE) IN SIBERIA AND ON THE FAR EAST 

HccjienoBaHa h3mchhhbocti> onyuienna JiHCTbeB h Mcmonbix CTe6jieii Alnus hirsuta b 26 npnpo.anbix 
nonyjiBUHBx Ha TeppHTopmi Cn6npii u flaiibHero BocToxa Pocchh. BbiaBjienbi 3axonoMepnocTH b H3mchhhbocth 
npuJHaxa Ha paajmiHbix ypoBHxx. IIoKa3aHa HeB03M03KHOCTb ucnoAb30BaHua onyuieHHa b KawecTBe zwarHOCTH- 
iccKoro npH3Haxa npn o6ocHOBaHiin bkaoboh caMocTOXTejibHOc™ Alnus sibirica. 

OnyuieHHe BereTaTHBHbix opraHOB pacTeHHii qacTO Hcnoab3yeTCa ch CTeMaTHKaMH b 
KanecTBe flHaraocTHHecKoro npH3HaKa. B pone Alnus Mill, no o6pa3uaM, co6paHHbiM 
H. C. TypnaHHHOBbiM b 3a6aiiKanbe, 6mah onncaHbi 2 BHjia, TeppuTOpnajibHO npompac- 
TaromHX coBMecTHO, ho pa3JiH*iaiomHXCfl CTeneHbio onyiueHHs jiHCTbCB h Moaoabix 
cTeOjiefi. Chjibho onyuieHHbie (JiopMbi 6buiH Ha3BaHbi A. hirsuta (Spach) Turcz. ex Rupr. 
(ojibxa nyuiHCTaa), a rouble — A. sibirica (Spach) Fisch. ex Kom. (ojibxa CH6Hpcicaa). 
Kaic caMOCTOHTejibHbie BHflbi ohh npHBOflirrcfl npaKTHnecKH bo Bcex «onpeflejiHTeji5ix» h 
«(})Jiopax» (KpbuiOB, 1930; KoMapoB, 1936; flpMOJiemco, 1937; Bopo6beB, 1968; Hepena- 
hob, 1981, h up.). B to ace BpeMfl MHome nccjieaoBaTejiH yKa3biBaioT Ha cjiaObie 
MOpcJiojiorHHecKHe pa3JiHHHa sthx bhaob (FIonoB, 1959; Bopo6beB h up., 1966; Ckbopiiob, 
1974; BoflonbSHOBa, 1979; BopoumaoB, 1982) hah cHHTaioT, hto A. sibirica hbjihctch 
chhohhmom A. hirsuta (KoponaiMHCKHii, 1983; lIIeM6epr, 1992). 

B HacTOHiHefi pa6oTe npuBOflflTcn pe3yJibTara H3yqeHH» h3mchhhbocth onyiueHHR 
BereTaTHBHbix opraHOB ojibxh b npHpoflHbix nonyjiauHJix Ha TeppHTopHH Ch6hph h 
XlaflbHero BocToxa Pocchh, noKa3biBaiOTCH oco6chhocth cjiopMHpoBaHHn npH3Haxa h 
naeTCfl oueHKa ero AHarHOCTHHecKOH 3HawHMOCTH. 

MaTepwaji h MeTOflHKa 

MaTepnaa jxna HCCJienoBaHHa 6bui co6paH b 26 nonyjiaiiHflx, oxBaTbiBaiomHX Becb 
pemoH, b npeaeaax xoToporo yxa3biBaioTCfl A. hirsuta h A. sibirica (HOMepa nonynauHH 
npHBeneHbi Ha pHcyHxe). IlojieBbie pa6oTbi npoBOflHUH b xomie BereTaiiHOHHOro nepnoaa 
b aBrycTe—ceHTJi6pe, Koraa JiHCTbfl ojibXH nojiHOCTbio ciJiopMHpoBaHbi. 06teM Bbi6opKH 
b Kaamoii nonyjiauHH cocTaBJian He MeHee 30 3K3eMiuuipoB, HaxoaamHxcsi b cpeflHeB03- 
pacTHOM reHepaTH bhom coctoahhh. CoraacHO mctoahkc HCcneaoBaHHn BHyrpn bhaoboh 
H3MeHMHBOCTH flpeBecHbix pacTeHHii, pa3pa6oTaHHOH C. A. MaMaeBbiM (1972, 1975), 

aHajIH3HpOBajIH 3 (JlOpMbI H3MCHHHBOCTH - SHAOreHHyiO, HHJIHBHAyajlbHyKD H Mexnony- 

JiailHOHHyio. fljia aHajiH3a SHAoreHHOH (JiopMbi h3mchhhbocth c MOflejibHbix nepeBbeB 
cpe3aiiH no 5 bctok h3 hhxhch, cpeaHefi h BepxHeii nepHC^epHqecKHx qacTefi xpoHbi 
KMKHOH 3KCn03HlIHH. OueHHBaAH OnyuieHHe HHXHefi H BepxHeii CTOpOH JIHCTbeB H 
MOJiOflbix CTe6jiefi. CreneHb pa3BHTHs bojiockob Ha opraHax onpeaejiajiH no nflTH6ajuibHoii 
uiKajie: 0 — rouble (nojiHoe OTcyTCTBHe bojiockob), 1 — eflHHHHHO onyuieHHbie (oTflejibHO 
CToaiuHe bojiockh), 2 — pe3KO onyuieHHbie (bojiockh pacceaHbi no noBepxHOCTH), 3 — 
ryCTO onyuieHHbie (bojiockh noKpbiBaioT 50 % noBepxHOCTH), 4 — uiepcTHCTO onyuieH¬ 
Hbie (bojiockh noKpbiBaioT 100 % noBepxHOCTH). 

Pe 3 yjibTaTbi h hx oBcyxaeHHe 
SHflOreHHas H3MeHHHBOCTb 

OnyuieHHe jiHCTbeB. Bojiockh, ecjiH ohh npHcymn aaHHOMy aepeBy, BCTpewaioTca Ha 
BepxHeii h HHXHeit cTopoHax JiHCTa. Ohh b 6 ojibiueM hjih MeHbiueM KonnuecTBe 
npHcyrcTByioT He TOJibKO Ha xmiKax (rae ohh o 6 iiabHee), ho h Mexcay hhmh. Boaockh 
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flpodojixeHue pucynm. 









npodoAxeme pucynm. 




OJIHOKJieTOWHbie, flByX THnOB: 1) XUIHHHbie H3BHBaiOlUHeCfl TOJlCTOCTeHHbiej 2) KOpOTKHe 
TOHKOCTeHHbie. 

no CTeneHH onyuieHHfl jiHCTbeB Ha 3HuoreHHOM ypoBHe hbmh oGHapyxceHa 3aKOHo- 
UepHaa H3MeHHHBOCTb. 

1. C HHXHeH trropoHbi CHJibHee onymeHbi jiHCTba, pacnouoJKeHHbie b ocHOBaHHH 
uojiojjbix no6eroB. no Mepe npoaBHxceHHfl k BepxyuiKe no6eroB, xax npaBHJio, onyuieH- 
HOCTb HHxcHeii CTopOHbi JiHCTbeB yMeHbuiaercfl. XapaKTep H3MeHeHHA CTeneHH onyuieHHfl 
y pa3Hbix uepeBbeB pa3JiHweH. BcTpewaioTCfl 3K3eMnuflpbi, y KOTopbix CHnxeHHfl onyuieHHfl 
npaxTHHecKH He Ha6juonaeTCfl hjih oho HecymecTBeHHO, HanpHMep: hhjkhhh jihct 
mepcTHCTO onymeHHbifi, a BepxHHii — rycroonymeHHbiH; y HexoTopbix oho 3HawHTejib- 
Hoe, ho nocreneHHoe (ot jiHcra k JiHCTy onyiueHHe hhjkhch noBepx hocth MoxeT 
CHH3HTbca ot 4 6ajuioB ao 1 (0), ot 3 no 0 h t. a.); BCTpewaiOTCfl TaKxce ocoGh, y KOTOpbix 
OTMesaeTca pe3Koe CHHxeHHe onyiueHHOCTH JiHCTbeB, Koraa hhjkhhh jihct uiepcracTo 
onyuieH, a coceuHHH c hhm roabifi. 

2. C BepxHeii trropoHbi jiHCTba hhjkhch wacrH Moaoaoro no6era A. hirsuta MeHee 
onymeHbi, weM BepXHHe. YcHJieHHe onyiueHHOCTH nocTeneHHoe, He3HaHHTejibHoe h He 
npeBbiiuaer 1—2 GannoB no npeaaoxceHHOH uixane. 

3th oco6eHHOCTH xapaKTepHbi h ana ynnHHeHHbix, h ana yKopoweHHbix no6eroB. 

Ka3ajiocb 6bi, noayweHHbie aaHHbie npoTHBopewaT BbicKa3biBaHHflM apyrnx Hccueao- 
BaTejiefi OTHOCHTenbHO bmcokoh CTa6HJibHOCTH KanecTBeHHbix npH3H3KOB b npeiiejiax 
oco6h (neTpoB, 1975; LUeM6epr, 1986), oflHaxo TOJibKO Ha nepBbiii B3rjiflu. fleao b tom, 
wto «cpaBHHBaeMoii euHHHuen» uojixeH 6biTb He OTuenbHO B3flTbifi jihct, a Becb Moaoaoii 
no6er, b npeaeaax xoToporo h peanH3yeTCfl reHeTHwecxafl nporpaMMa nyreM nocueaoBa- 
TeubHoro noBTopaiouierocfl pa3BHTHfl JiHCTbeB pa3JiHWHoro nopauxa. fleficTBHTejibHO, npu 
cpaBHeHHH no6eroB Mexcay co6oh oGHapyxcHBaeTCfl, wto tot hjih hhoh xapaKTep H3MeHe- 
hha CTeneHH onyuieHHfl JiHCTbeB nocTOAHeH aufl Bcex no6eroB KOHxpeTHoro uepesa 
He3aBHCHMO ot hx pacnonoxceHHA b KpoHe, noaioMy h onyuieHHOCTb onpejiejiemibix 
JiHCTbeB b npeaeaax oco6h ocraeTca HeH3MeHHofi. 

BbiiuecKa3aHHoe HarjiajiHo HjuuocTpHpyeT Heo6xouHMocTb TiuaTejibHoro noaxoaa k 
or6opy hcxouhoto MaTepnaaa, npeHeGpexceHHe KOTOpbiM MoxceT npuBecTH k cepbe3HbiM 
MeTOUHSeCKHM H TaKCOHOMHieCKHM OUIH6xaM. 

B uajibHeiiuieM CTeneHb onyuieHHfl mm oueHHBariH TOJibKO Ha JiHCTbax, pacnoaoxceH- 
Hbix b HHACHeu wacTH MOJioflbix no6eroB. 

OnyiueHHe mojioumx noSeroB. Ha mojioumx no6erax ojibXH BCTpewaioTCfl bojiockh 

fleyx THnOB - KOpOTKHe H UJIHHHbie. OHH OUHOKJieTOWHbie CO 3HaiHTejIbHOH nOJIOCTblO, 

watrro HMeiOT ouHy BTOpHHHyio neperopouxy. KopoTKHe bojiockh Bceraa npo3pawHbie h 
HMeiOT bhu 6ejioBaToro weiuynwaToro Hanera, jyiHHHbie 6biBaiOT ot npo3pawHbix no 
CBeTJio-KopHWHeBbix. PbUKHH uBeT bojiockob Ha6aioaaacfl hbmh y He6ojibiuoro wncjia 
o6pa3UOB A. hirsuta (He 6onee 5 %) Jinuib b asyx nonynaunax (13 h 14). Hbct bojiockob 
o6ycjioBjieH HajiHwneM b hx nojiocTH cmojihctmx OKpauieuHbix BemecrB. 

B KpoHe uepeBa ran bojiockob, hx ubct h creneHb pa3BHTHfl Ha MOJioubix noGerax He 
BapbHpyioT. y pa3Hbix 3K3eMnjiapoB ohh Moryr 6biTb onyuieHbi TonbKo kopotkhmh, TOJibKO 
UJIHHHblMH HJIH TeMH H UpyTHMH BOJIOCKaMH. 

C yBejiHweHHeM B03pacTa HHTeHCHBHOCTb onyuieHHfl pe3KO CHHxcaeTca. flaxe y 
uiepcTHCTo onyuieHHbix cjiopM A. hirsuta no6ern 2-ro roaa rouble jihGo onyuieHbi peaKHMH 
KOpOTKHMH BOJIOCKaMH. 3TO npOHCXOJIHT B CBA3H C TeM, HTO C B03paCT0M C no6eTOB OJIbXH 
cjiyuiHBaeTCfl annaepMHc c BOJIOCKaMH, npoGxa CTaHOBHTca Goaee hhtchchbho OKpauieH- 
hoh h Goaee mouihoh (Hhkhthh, naHKOBa, 1982). 

HHUHBHuyajibHafl h MejKnonyaauHOHHafl H3MeHHHBocTb 

OnyiueHHe hhikhch ctopohu JiHCTbeB. npaKTHwecKH bo Bcex nonyjiauHax hbmh 
oGHapyxceHa 3HawHTeabHafl HHauBHayaabHasi H3MeHHHBOCTb CTeneHH onyuieHHfl hhjkhch 
noBepx hocth JiHCTbeB (cm. pncyHOK; cm. TaGjiHuy-BKJiefiKy). 


6 BoTaHHHecKHH xypHan, N? 1, 1998 r. 
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HaHMeHbuiaa BapHa 6 ejibHocTb npH 3 HaKa oTMeneHa Ha CaxarwHe (25), me 100 % 
ocoOefi HMeioT rycro h mepCTHCTo onymeHHbie AHCTba; b 5 nonyaauHax ripHMopcKoro 
xpaa (76, 77, 19, 21, 22), b KOTopbix Hapaay c rycro h mepCTHCTo onymeHHbiMH jmCTbflMH 
ot 7 ao 20 % aepeBbeB hmciot jihctmi c peflKHM onyuieHHeM, a Taxxce b nonyaauHax 2 
H3 flicyTHH h 77 H3 AMypcxofi o 6 ji. npaBna, b flByx nocneflHHX nonyaamiax aoMHHHpyioT 
(})OpMbI C rOflbIMH H eflHHHHHO OnyilieHHblMH AHCTbflMH, KOTOpbIX HaCHHTbIBaeTCfl 87 %. 
Bo Bcex ocTanbHbix nonyaauHax BCTpenaiOTca xax caa 6 o, Tax h CHJibHO onymeHHbie 
(JjopMbi c pa3Hofi flonefi yaacraa Tex hjih hhmx b cocTaBe nonyaauHH. 

Han6ojibuieH noaHMopcJiHocTbio paccMaTpHBaeMoro npH3Haxa oTAHHaioTca 6 nony- 
aauHHi 4 h 12 Wi flxyTHH, 5 h 6 H3 Hhthhckoh o 6 ji., a Taxxce 75 h 14 h3 XaOapoBC ko¬ 
to xpaa. B hhx HaMH oOHapyxceH Becb cnexTp (J)opM — ot rojibix ao mepCTHCTo 
onyuieHHbix. 

Ohcbhaho, hto Mexcay ypoBHeM H3M eH hhbooth npH3Haxa h reorpa^HsecxHM noaoxce- 
HHeM nonyaauHH oTCyTCTByeT xaxaa-AHOo CBfl3b b OTAHHHe ot npoueHTHoro cooTHouieHHa 
Tex hjih HHbix (J}opM b nonyaauHax. Tax, Haanuo yBejiHHeHHe hhtchchbhocth onymeHHa 
hhxchch CTopoHbi jiHCTbeB h aoah ynacTHa b nonyaauHax CH/ibHO onyuieHHbix (JiopM npH 
npoflBHJxeHHH ot ueHTpa apeajia BHaa, ocoOchho 3Ta 3axoHOMepHocTb BbipaxceHa b 
BOCTOHHOM H !OrO-BOCTOHHOM HanpaBJieHHHX. 

Bee BOCTOHHbie nonyaauHH (72 — 26), xpoMe flByx KaMHaTCKHx (24, 25), hmciot b 
CBoeM cocTase 6oaee 50 % ocoOefi c rycrbiM h mepcTHCTbiM onyuieHHeM hhxchch CTopoHbi 
JiHCTbeB, npnweM Ha lore ripHMopba H3 nonyaauHH noflHOCTbio Hcne3aioT roflbie h 
eflHHHWHO onymeHHbie 3X3eMnaapbi (xpoMe nonyaauHH 20). CpaBHeHHe Mexcay co6oii 
npHMopcxHX nonyjiflUHH no3BoaaeT oTMerHTb, hto noBbimeHHe xojiHHecTBa peaxo ony- 
meHHbix (fiopM He 33bhcht ot Toro, rae pacnoaoxceHa nonyaauHa — b ray6HHe MaTepnxa 
hah HenocpeacTBeHHo Ha MopcxoM noOepexcbe; Tax, hx hhcao b nonyaauHax 18 h 20, 
pacnoaoxceHHbix Ha pa3JiHHHOM paccroaHHH ot noOepexcba, npH6jiH3HTejibHO paBHO h 
cocTaBJiaeT 44 h 47 % cootbctctbchho. 

B nonyaauHflx 2 — 4 h 7— 77 aoMHHnpyiOT caa6o onymeHHbie (JiopMbi. B hx cocTase 
HacHHTbiBaeTca ot 46 (4) ao 87 % (2, 9 — 77) aepeBbeB c roabiMH hah onymeHHbiMH jiHuib 
oTaeabHo CToaiuHMH BoaocxaMH aHCTbaMH. IIIepcTHCTO onymeHHbix ijjopM b sthx 
nonyaauHax HaMH He oOHapyxceHO, 3a HCxaioHeHHeM nonyaauHH 4. rae ohh cocraBaaioT 
Bcero 3 %. floaa rycTO onymeHHbix ijjopM Taxxce HeBeaHxa: ot 3 % b nonyaauHH 8 ao 
13 % b nonyaauHH 5. B nonyaauHax 2 h 77 rycTO h mepCTHCTo onymeHHbie 4»pMbi 
nonHocTbio OTCyTCTByiOT. nonyaauHH 1,5 h 6, pacnoaoxceHHbie Ha 3anaaHoii h ioro-3a- 
naaHoii rpaHHue apeaaa A. hirsuta, hmciot b cbocm cocTaBe npaxTHHecxH Becb cnexTp 
(jjopM, npHneM cooTHomeHHe caa6o h cHabHO onymeHHbix 3X3eMnaapoB b hhx npHOan- 
3HTeabHO oflHHaxoBo: b nonyaauHH 7 nepBbie cocraBaaioT 43 %, BTOpbie — 38 %, b 
nonyaauHH 5 — 24 h 43 % cootbctctbchho. B nonyaauHH 6 oco6h hmciot peaxoe 
onymeHHe AHCTbeB — 50 %. 

Heo 6 xoaHMO oTMeTHTb, hto cpeflHee npoaBaeHHe npH3Haxa (peaxoe onymeHHe) 
xapaxTepHo aaa Bcex nonyaauHii, xpoMe nonyaauHH 23, h cocraBaaer ot 7 ao 60 %. 

Ha KaMHaTxe HaOaioaaeTCfl caoxcHaa xapTHHa no aHaaH3HpyeMOMy npH3Haxy. B caMoii 
ceBepHoii nonyaauHH (26) roabie 3X3eMnaapbi OTCyTCTByiOT, a eaHHHHHO onymeHHbie 
cocraBAaioT anmb 7 %, CHabHO onyuieHHbix 4>opM HacHHTbiBaeTca 60 %. B nonyaauHH 25, 
HanpoTHB, npeo 6 aaaaioT caa 6 o onymeHHbie cfiopMbi (70 %), a rycTO onymeHHbie cocraB- 
aaioT AHuib 13 %. OObacHHTb Taxoe pacnpeaeaeHHe ocoOeii reorpa<})HHecKHM noaoxceHH- 
eM nonyaauHii h BAHaHneM xaHMaTHHecxHX (JiaKTopoB He npeflcraBaaeTca B03MoxcHbiM, 
Tax xax o 6 e pacnoaoxceHbi b ueHTpaabHoii nacTH noayocTpoBa b cxoaHbix ycaoBHax h 
oTaeaeHbi ot noOepexcba cnpaBa h caeBa CpeaHHHbiM h BocTOHHbiM xpeOTaMH. Boaee 
Toro, b nonyaauHH 24, pacnoaoxceHHofi He aaaee neM b 20 km ot Ab3Hhhckoh 176 b!, 
aoMHHHpyioT npoMexcyroHHbie (JiopMbi (60 %). 

TaxHM o6pa3oM, Bee HccaeaoBaHHbie xaMnaTCXHe nonyaauHH noAHMopcfwbi no aaH- 
HOMy npH3Haxy, h Heab3a coraacHTbca c Bbicxa3biBaHHeM C. K. HepenaHOBa (1966) o tom, 
hto 6onbuiHHCTBo xaMHaTCKHX 3K3eMnaapoB A.hirsuta OTAHHaerca ot THnHHHbix (aaxce 
eCAH THnHHHbIMH CHHT3Tb AHmb CHAbHO OnymeHHbie (JjOpMbl) AHCTbflMH, onymeHHbiMH 
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TOJlbKO CHM3y no JKHJ1KEM, H C erO npeflnOJIOJKeHHeM O TOM, WTO OHH, B03M0XCH0, 
cocraanaioT caMOCTOATeJibHyK) reorpa<f>HuecKyio pacy, xots yBeaHHeHHe cna6o onyrneH- 
Hbix (J)opM Ha KaMHaTKe no cpaBHeHHio c apyrHMH boctohhmmh panoHaMn hm 6buio 
noflMeseHO BepHO. 

OnymeHHe BepxHeii cTopoHM aHCTbeB. Ilo creneHH onyuieHHa BepxHeii cropoHbi 
jiHCTa Ha 6 jnoflaeTCfl MeHbiuaa HHflHBHayaabHaa H3MeHHHBocrb, neM no onyuieHHocTH 
hhxchch CTopoHbi. Kax BHflHo Ha pHcyHKe, uiepcTHCToe onymeHne Ha BepxHeii cTopoHe 
JiHCTa A. hirsuta He pa3BHBaeTcs, a rycToe onymeHHe oOHapyxceHO hbmh jinixib b 
8 nonyuaunax (7, 73, 18 — 20, 22, 25, 26). Han 6 ojibmee hhcjio lycro onyuieHHbix ijjopM 
(20 %) HaOnionanocb b caMofi 3anaaHoft nonyaauHH (7) b KpacHoapcKOM icpae, a 
HaHMeHbuiee (3 %) — Ha KaMHaTKe (25), b XaOapoBCKOM Kpae (73) n b npHMopbe (22). 
3th 8 nonyaauHH nposBJisnoT HaHOoabiuyio H3MeHHHBOCTb no aaHHOMy npH3HaKy. Ha- 
HMeHbuien HHUHBnayanbHoii H3MeHHHBOCTbio omHwaioTca nonyaauHH Hhthhckoh (7) H 
AMypcKOH (8, 9,11) o 6 jiacTe{i, b KOTopbix Bee 3K3eMnaapbi hmciot uh 6 o rouble c BepxHeii 
CTOpOHbl UHCTba, Uh 6 o Ha HX nOBepXHOCTH BCTpenaiOTCfl UHUIb OTneJlbHO CTOfllUHe 
bojiockh. Heo 6 xo,BHMo oTMeTHTb, hto (JiopMbi co cuaObiM onyuieHHeM npHCyrcTByioT bo 
B cex 26 nonyaannax h, Kax npaBHJio, aoMHHHpyioT. HciuiioHeHHe cocraanaioT aHiub 
2 nonynanHH H3 npHMopba (77, 19), me 50 % oco 6 eft hmciot n pom excyrow h bi h xapaKTep 
npoaBJieHHa aaHHoro npH3Haxa. 

AHajiH3Hpya aaHHbie no h3mchhhbocth onyuieHHa HHxcHeii h BepxHeii CTopoH JiHCTa 
A. hirsuta, HeoOxoauMO nqnHepKHyTb hx conpaxceHHOCTb. Kax npaBHUo.weM HHTeHCHBHee 
onymeHa HHXHaa cropoHa JiHCTa, tom CHJibHee onyuieHa h ero BepxHaa CTOpoHa. Jlenco 
3aMeTHTb, HTO HHCJIO (j>OpM C OoJlbLUeH HHTeHCHBHOCTbK) OnyuieHHa BepxHeii nOBepXHOCTH 
JiHCTa B03pacTaeT b boctohhmx nonyaannax (72 — 26), a TaKxce b nByx 3anaaHbix (7, 5). 
TaKHM o0pa3OM, no aaHHOMy npH3HaKy npocaexcHBaeTca ra ace 3aKOHOMepHocTb, hto h 
no npeflbmyineMy, — hhcjio cjia6o onyujeHHbix (JiopM jiomhh npyeT b nonynanHax H3 
neHTpa apeana. 

OnymeHHe mojioabix cTe6ueri. OOhhho Ha HHUHBHuyaubHOM ypoBHe Ha 6 aioaaeTca 
conpaxceHHocTb b h3mchhhbocth onymeHHH Mojionbix cre 6 aeii h JiHCTbeB. 3 to cbohctbo 
xapaKTepHO ana Bcex nonyjianHii, pacnoaoaceHHbix b ruySHHe MarepHKa (7 — 75) (cm. 
pHcyHox), rae HHaeKC onymeHHa MOJioabix CTe 6 jieii jih 6 o paBeH TaxoBOMy y JiHCTbeB, jth 6 o 
H eMHoro HHxce. HanpHMep, mepcracTO onyuieHHbie c HHJXHeii CTopoHbi jiHCTba HaxoaaTca 
Ha uiepcTHCTO hjih rycTo, HHoraa peaKO onyuieHHbix CTe 6 jiax; rycro onymeHHbie JiHCTba 
Ha rycTo h peaKO onyuieHHbix creOaax h t. a. 3aMcnio Taxace, hto aepeBba c uiepcTHCTO 
onyuieHHbiMH creOaaMH BCTpenaioTca peace, neM c uiepcTHCTO onyiueHHbiMH JiHCTbaMH. 
Ohh o 6 HapyaceHbi TOJibKO b 9 nonyaannax. HanGoabiuee hx HHcno (54 %) OTMeneHO b 
nonyaauHH 73 XaOapoBcxoro xpaa. Boabiue Bcero oco 6 eii c roabiMH CTe 6 aaMH HaOmoaa- 
erca b neHTpe apeaaa A. hirsuta — ot 40 ao 50 % (2, 3, 9, 10). 

Koppeaanna Meacay onyuieHHeM aHCTbeB h onyuieHHeM CTe 6 aeii 3aMeTHO HapyuiaeTca 
b ripHMOpbe h Ha KaMHaTKe. Bee npHMopcKHe nonyaauHH, KpoMe nonyaauHH 19, hmciot 
b CBoeM cocTaBe aepeBba c roabiMH huh onyuieHHbiMH onieubHo cToauiHMH BoaocxaMH 
CTeOnHMH, a roabix c HHacHeii CTopoHbi ancTbeB y hhx h3mh He oOHapyaceHO. OneHb nacTO 
b IlpHMOpbe y A. hirsuta uiepcTHCTO onyuieHHbie nHCTba HaxoaaTca Ha coBepuieHHO roabix 
cre 6 aax. KoaHnecTBo (JiopM co caa 6 o onyuieHHbiMH creOuaMH b sthx nonyaannax 
3H3HHTeabHo — ot 27 % b nonyaauHH 16 ao 64 % b nonyaauHH 27. Taxace b nonyaa- 
uhh 23 c CaxaaHHa 30 % 3K3eMnaapoB hmciot Ha crednax eaHHHHHoe Han peaKoe 
onymeHHe, a 100 % aHCTbeB rycro h mepcTHcro onymeHbi. 

Ha KaMHaTKe CHTyauna npoTHBonoaoacHaa: roabie h eaHHHHHO onymeHHbie creOaH 
TaM He BCTpenaioTca, a ancTba c TaKHM ranoM onymeHHa HHacHeii noBepxHocTH b 
nonyaauHax 24 h 25 cocTaBaaioT 33 h 70 % cootbctctbchho. 

KaKoft-nH 6 o 33 bhchmocth CTeneHH onymeHHa creOaeH ot MecronoaoaceHHa nonyaa- 
UHii B IlpHMopcKOM xpae npocaeaHTb He yaanoeb. HanpHMep, b nonyaauHH 19 hhcuo 
rycro onyuieHHbix creOaeii cocTaBaaer 83 %, a b nonyaauHH 20 — roabKO 20 %, xotb 
ohh o 6 e pacnoaoxceHbi Ha no 6 epeacbe. 

Bo Bcex 26 HccnenoBaHHbix nonyaannax BCTpenaioTca o6pa3nbi, y Koropbix onymeHHe 
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CTe6jieH MMC6T npoMejKyroHHbiH xapaKTep, npHHeM hojto sthx o6pa3uoB b cocTaBe 
nonynflUHH 3HasHTejibHa — ot 13 ho 90 %. 

iloflBOfla HTor BbiuiecKa3aHHOMy, c/ienyeT OTMeTHTb bmcoxhh ypoBeHb h3mchwhbocth 
npM3Haxa «onyuieHHe» y A. hirsuta xax BHyrpH nonynauHH, Tax h Ha MeJKnonyjia ijhoh hom 
ypoBHe. B 33BHCHMOCTH ot HHTeHCHBHOCTH pa3BHTH» bojiockob Ha BereTaTHBHbix opraHax 
pacTeHHH h pa3JiHHHbix BapHaHTOB coweTaHHfl onymeHHfl BHyrpH A. hirsuta mojkho 
BbmeJlHTb MHOJKeCTBO (J)OpM. BBHUy 3TOTO OnyilieHHe HCB03M05KH0 HCn0Jlb30BaTb B 
xawecTBe flHaraocTHwecxoro npH3HaKa npH Bbue;ieHHM A. sibirica b caMOCTOHTejibHbiH 
BHfl. A Tax xax aaHHbiH npH3Hax ABjiaercfl ochobhmm npH pa3aeneHHH sthx bhjob, HyxcHO 
npH3HaTb Heo6ocHOBaHHOCTb B03BeneHHfl A. sibirica b paHr BHjta h cwHTaTb ero chhohh- 
mom A. hirsuta. 

OTHOCHTejibHO npHWHH 3axpeiuieHHfl b nonyjiauHflx rojibix hjih CHJibHO onyuieHHbix 
(JjopM A. hirsuta y Hac o,aH03HawHoro oTBeTa HeT. Bo3mojkho, hto aaHHbiH npM3Hax 
cxoppejiHpoBaH c xaxHM-jiH6o aaanTHBHbiM cbohctbom. Xotsi caMo no ce6e onyuieHHe 
BereTaTHBHbix opraHOB A. hirsuta, BepoaTHee Bcero, He HMeeT xaxoro-JiH6o npflMoro 
ananTHBHoio 3HaMeHHS Ha coBpeMeHHOM 3Tane. 

CTIHCOK JIHTEPATyPbl 

BodortMHoea H. C. CeMeiicTBO Berutaceae — Eepe30Bbie // 4>jiopa UeHTpaJibH oh ChShph. 
Hoboch 6 h P cx, 1979. T. 1. C. 263—270. 

BopoSbee JJ. fl. flHxopacTyuiHe aepeBbH h xycTapHHKH flanbHero BocToxa. JI., 1968. 278 c. 

BopoSbee fl. 77., Bopoimuioe B. H., ropoeou fl. r., Ulpemep H. A. OnpeaenHTeJib pacTeHHH 
IlpHMOpbH h IlpHaMypbs. M.; Jl., 1966. 491 c. 

Bopouuuioe B. H. OnpenejiHTejib pacTeHHH coBercxoro flanbHero BocToxa. M., 1982. 672 c. 

KoMapoe B. JI. Poa ojibxa — Aims Gaertn. // 4>jiopa CCCP. M.; JI., 1936. T. 5. C. 306—319. 

KoponauuHCKuu M. TO. flpeBecHbie pacreHHa CnfinpH. Hoboch 6 hpck, 1983. 383 c. 

Kpbuioe TI. H. 4>jiopa 3ananHofi ChShph. Tomcx, 1930. Bun. 4. C. 719—979. 

MaMaee C. A. <t>opMu BHyrpHBnaoBOH h 3 mchhhbocth apeBecHux pacTeHHH. M., 1972. 284 c. 

MaJtaee C. A. OcHOBHue npHHiiHnbi MeroaHXH HCCJieaoBaHHa BHyrpHBHUOBOH h3mchhhbocth 
pacTeHHH // HHQHBHayaabHaa h axojioro-reorpatjMwecxaa H3MenHHBOCTb pacTeHHH. CBepnnoBCx, 
1975. C. 3—14. 

HuicumuH A. A., nawioea M. A. AHaTOMHMecxHH axnac none 3 Hbix h HexoTopbix jmobhtux 
pacTeHHH. JI., 1982. 768 c. 

Ilempoe C. A. MccjieaoBaHHe BHyrpHnonyjwuHOHHOH H3 mchhhbocth npH3HaxoB apeBecHbix 
pacreHHH b CB33H c BonpocaMH aecHoii ceaexiiHH: ABTopetjj. awe. ... a-pa 6 noa. Hayx. CBepaaoBCx, 
1975. 54 c. 

Ilonoe M. r. 4>aopa CpeaHeB CnfinpH. M.; JI., 1959. T. 2. 917 c. 

Ciceopifoe A. K. CeMeftcTBO Betulaceae — Bepe30Bbie // OnpeaeaHTeab BbicuiHX pacTeHHH 
ilxyTHH. HobochShpcx, 1974. C. 187—193. 

Hepenanoe C. K. CeM. Betulaceae S. F. Gray // ApxTmecxaa (Jinopa CCCP. M.; JI., 1966. 
Bbin. 5. C. 119—138. 

Hepenanoe C. K. CocyaHCTbie pacreHHa CCCP. JI., 1981. 509 c. 

IlleMOepz M. A. Eepe 3 a xaMemiaa. Hoboch 6 hpck, 1986. 175 c. 

UleMdepe M. A. CeM. Betulaceae — Eepe30Bbie // Oaopa Ch 6 hph. Hoboch 6 hpck, 1992. T. 5. 
C. 61—70. 

JlpMOJieHKO A. B. CeM. Betulaceae — Eepe30Bbie /ADnopa 3a6aHxarn>a. M.; JI., 1937. Bbin. 3. 
C. 236—242. 

UeHTpaabHUH cn 6 npcxnfi 6 oTaHHHecKHii can CO PAH n&nyHeHO 30 VII 1996 

Hoboch 6 hpck 


SUMMARY 

Variation of pubescence of leaves and young stems of Alnus hirsuta in 26 natural populations 
in Siberia and on the Russian Far East was investigated. Regularities in variation of the character 
at the different levels were revealed. Impossibility of use of pubescence as a diagnostic character if 
basing species independence of Alnus sibirica is shown. 
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OCOBEHHOCTH OHTOrEHE3A HEKOTOPLIX KOPHEKUYEHEBBIX 
OPXHHHblX ( ORCHIDACEAE) KPAHHEID CEBEPA 

I. V. BLINOVA. SPECIFIC FEATURES OF THE ONTOGENY IN SOME ROOT-TUBER ORCHIDS 
0 ORCHIDACEAE) IN THE EXTREME NORTH 


ripHBefleHo onxcaHxe B03pacTHbix cocroaxxx y 4 bhuob KopxexnySHeBBix opxxaex xa KpaxxeM CeBepe. 
Eouiee noapo6xo paccMaTpxBaioTca HaiaJibxbie craaxx oxTorexe3a. 

JKH3HeHHbiii hhkji KopHeKJiy6HeBbix opxHUHbix bo MHoroM cneuwJiHHeH, y BereTaTHB- 
HHX MajIOJieTHHKOB (BbICOlIXHH, 1915) CJIOJKHO BbWeJIHTb HX B03paCTHbie COCTOaHHH. JJjlS 
HCdcojibKHx BHflOB opxHjjHbix ( Platanthera bifolia (L.) Rich., Dactylorhiza fuchsii Soo, 
D. maculata Soo) M. T. BaxpaMeeBoii h JI. B. fleHHcoBOH (1983) Ha ocHOBaHHH H3Becr- 
Hbix MeTonHK (Pa6oTHOB, 1947, 1950a, 6; UeHononyjiaiiHH..., 1976, 1988; ypaHOB, 1977) 
pa3pa6oTaHbi xjhohh B03pacrHbix cocTOflHHii. Ha ceBepe Pocchh HCc.neiiOBaHHH Taxoro 
pona He npoBOflHJiocb. 

He Jib HaHHoii pa6oTbi — H3yneHHe oco6eHHOCTeii oHToreHe3a xopHexjiy6HeBbix op- 
XHflHbix Ha ceBepHoii rpaHHue hx apeajia. 3 to HHTepecHO icaic b nJiaHe no3HaHna 6 hojiothh 
penKHx bhhob pacTeHHii b 3KtrrpeMajibHbix ycjioBHax cyuiecTBOBaHHa, Tax h zuia BbiacHeHHa 
B03HHKH0BeHHa ananTaiiHii k ceBepHbiM yc/ioBHaM y npencTaBHTejieH npeHMymecrBeHHo 
TponHHeCKoro ceM. Orchidaceae. 


* * * 

flna opxHUHbix xapaKTepHa oco6aa npoMexcyroHHaa craaHa pa3BHTHa Mexcay ceMeHeM 
h npopocTKOM, Tax Ha3biBaeMaa CTanna npoToxopMa. HajiHWHe npoToxopMa onpenejiaeT 
CBoeo6pa3He JXH3HeHHoro imxna opxHUHbix. B pe3yjibTaTe MHoroHHCJieHHbix uccjieflOBa- 
hhh HOCTaTONHO nojiHO H3yneHbi xax aHaTOMo-MopiJjojiorHHecxaa cTpyxTypa npoToxopMa, 
Tax H (})H3HOJIOrHWeCKMe OCo6eHHOCTH 3TOH CneilHljjHHeCXOH CTanHH JKH3HH OpXHJieH 
(Ricardo, Alvarez, 1971; Riley, 1974; EaTbiniHa, BacnjibeBa, 1980, 1983; flpaiyHOBa, 
1985; UleBUOBa h up., 1986; Moller, 1987a, b; h up.). HexoTopbie aBTopu (Rasmussen, 
1992; KyjiHxoB, 1993) o&bacHaiOT TpyuHOCTb npopacraHHa ccmbh opxnjiHbix yMepeHHoii 
30Hbi HajiHMHeM nepHona noxoa, xoTopbiii MoxceT 6biTb o6yc;ioBJieH xax 3X3oreHHbiMH, 
Tax h 3HHoreHHbiMH (JjaxTopaMH. 

T. B. BaTbirHHoii h B. E. BacwibeBOH (1983) noxa3aHo, hto b pe3ynbTaTe HHcJxJie- 
peHiiHaiiHM 3aponbima b 3pejioM ceMeHH o6pa3yioTca 2 30Hbi; annxanbHaa MepHCTeMaTH- 
necxaa h 6a3ajibHaa H3 BaxyonH3HpoBaHHbix xneTOX. Flocjie iiereHepauHH nocnenHeH 
pa3BHBaeTca CBoeo6pa3Haa CTpyxTypa — npoToxopM, b xotopom b cboio onepenb pa3JiH- 
naioT 2 30Hbi: MepHcreMaTHHecxyio h napeHXHMHyio. MepHCTeMaraHecxHH onar o6pa3y- 
eTca nocjie nocnoxeHHH npoToxopMOM onpejjejieHHOH «xpHTHnecxoH Maccbi» (EaTbirHHa, 
BacHJibeBa, 1980; IIIeBiioBa h up., 1986). B MepHCTeMaTHsecxoft 30He npoToxopMa — 
oxpymoro Tejia c onHoxaeTOSHbiMH pn3oimaMH (flpaiyHOBa, 1985) — annoreHHo (JiopMH- 
pyeTca xOHyc HapacraHHa no6era. Hecxonbxo no3jjHee HaOmonaerca nHiJxfjepeHiiHaiiHa 
3anaTxa xopHa, 3axjiajjbiBaioiueroca SHUoreHHo, h jiHCTbeB, hmcioihhx BJiaranHme h 
J iHCTOByio nnacTHHxy. 

no MHeHHio Hexoropbix aBTopoB (Ricardo, Alvarez, 1971 ; Moller, 1987a, b), napeH- 
XHMHaa 30Ha npoToxopMa HipaeT pojib nHTaTejibHoro pe3epByapa bo BpeMa pocTa no 
o6pa30BaHHa nepBoro 3ejieHoro JiHCTa. Tax, npH HCCJiejjoBaHHH npoToxopMOB npencTaBH- 
Tejieii pojia Vanda R. Br. (Ricardo, Alvarez, 1971) 6 buio ycTaHOBJieHo, hto napeHXHMHbie 
xnerxH HaxanJiHBaiOT 6oJibiuoe xojiHHecrBo jihohhob, 6 ejixoB h ymeBOHOB, xoTopbie 
nocreneHHo Hcne3aioT c pa3pacTaHHeM napeHXHMHoro cjioa. 

O. Moller (1987a, b) CHHTaer, hto npopacTaHHe h HanajibHbie 3Tanbi pocTa Orchis 
mascula (L.) L. b npHpoiiHbix ycjioBHax mojxho pa3flejiHTb Ha 4 (}3a3bi: cJjopMupoBaHHe 
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npoTOKopMa, o6pa30BaHHe KpaxMana b npeaxayOHe, pa3BHrne ancTa, aHtJxJjepeHUHauHa 
xay6Ha. Pa3Mep ancra CBA3aH BHawaae c H3MeHeHneM Maccbi xpaxMaaa b npeaxaySHe, a 
b najibHeHuieM — c ycaoBnaMH MecToo6HTaHHfl. Poct nepBoro xay6Ha HawHHaeTca noc/ie 
o6pa30BaHHfl ancTa n anHTca 2—2.5 Mec. 3to coraacyeTca c pe3yabTaTaMH pa6oT no 
BblpaiLlHBaHHIO BRaOB Ha3eMHbIX OpXHflHbIX B aaOopaTOpHbIX yC.nOBHSX H3 CeMflH Ha 

nHTaTejibHbix cpeaax (flparyHOBa, 1985; Tsutsui, Tomita, 1986, h ap.); ana (JiopMHpoBaHHS 
MOJioflbix pacTeHHH 3^ecb Tpe6oBanocb 2—3 Mec. 

Bbi3biBaeT 3aTpynHeHne xapaxTepHcraxa Mop^ioaorHHecxHx CTpyxTyp, o6pa3yK>mnxca 
npH npopacTaHHH opxnaHbix. EoabinHHCTBO aBTopoB (Schonichen, 1940; Prochazka, 
Velisek, 1983; Kull, 1987) npH onncaHnn HasaabHbix STanoB oHToreHe3a ccbinaxrrca Ha 
nccaeaoBaHna H. Ziegenspeck (1936). OnncaHna npopocTKOB Ha3eMHbix opxnaHbix 
(UapeBexaa, 1975; fleHncoBa, BaxpaMeeBa, 1978; HeiJjeaoBa, 1985) Hepeaxo npoTHBope- 
WHBbl, a OTCyTCTBHe pHCyHKOB He n03B0JlfleT o6bflCHHTb npHHHHy npOTHBOpeHHH. KpHTe- 
pHH B03paCTHbIX COCTOflHHH, pa3pa60TaHHbie T. A. Pa6oTHOBbIM H A. A. ypaHOBbIM H HX 
uiKOJiaMH, xopoino noaxoaaT jmuib ana onncaHna >KH3HeHHoro unxaa aByaoabHbix 
pacTeHHH, y KOTopbix oTcyrcTByeT CTaana npoToxopMa h npopocroK o6aaaaeT paaoM 
cneuHtJwwecxHx npH3HaKOB, TaKHX xax, HanpHMep, ceMsaoabHbie ancTba, ornHwaKHuneca 
ot jiHCTbeB apyrnx (fiopMaunn. riosTOMy HMeeTca HeoOxoanMOCTb b yrowHeHnn npH3HaxoB 
npH onncaHnn npopocTKa h lOBeHHJibHbix pacTeHnn y opxnaHbix, a Taxjxe onpeaeaeHHH 
npHpoabi npoToxopMa (cnHTaTb an ero oxaeabHon cf)a30H oHToreHe3a nan oTHocnTb k 
B03pacTH0My cocToaHHio «npopoCTOK»). TepMHH «npoToxopM» 6bui npeanoaceH M. Treub 
(1879) ana o6o3HaweHna nocTceMeHHoro yroameHna noa3eMHoro o6pa30BaHna y opxna- 
Hbix. Ziegenspeck (1936) cnHiaii stot TepMHH HeyaaHHbiM H3-3a Toro, hto npoToxopMaMH 
Ha3biBaioT Taxace HexoTopbie ranaoHaHbie 3apocTXH naayHOB. riosTOMy oh npeanoxnn 
apyroe Ha3BaHHe, a hmchho «mhxoph3om», xoTopbiii paccMaTpHBaaca xax ocb npopocTxa. 
OaHaxo ao HacToamero BpeMeHH nepBbin H3 TepMHHOB aBaaeTca 6oaee ynoTpe6HTeabHbiM, 
Toraa xax mhxoph3omom wacro Ha3biBax>T npoToxopMbi xopHeBHuiHbix opxHaHbix. 

MarepHaa h MeToaHxa 

MccaeaoBaHHa npoBoaHaH b TeneHne Tpex BereTauHOHHbix ce30H0B (1992—1994 rr.) 
b ueHTpaabHOH sacra MypMaHCxoii o6a. 

B xawecTBe o6bexTOB 6bian Bbi6paHbi BHabi ceM. Orchidaceae: Dactylorhiza maculata 
(L.) Soo, Coeloglossum viride (L.) Hartm., Gymnadenia conopsea (L.) R. Br„ Platanthera 
bifolia (L.) Rich. 

OnpeaeaeHHe B03pacTHbix cocToaHHii npoBoanan coraacHo o6menpHHaTbiM MeToan- 
xaM (Pa6oTHOB, 1947, 1950a, 6; UeHononyaauHH..., 1976, 1988; ypaHOB, 1977) c yseTOM 
HMex>iUHxca pa3pa6oTox ana opxnaHbix (BaxpaMeeBa, fleHHCOBa, 1983). B TeseHne 
BereTauHOHHoro ce30Ha coOnpaan o6pa3Ubi pacTeHHii pa3Horo B03pacTa, aHaaH3HpoBaaH 
h 3apHCOBbiBaaH. KoansecTBeHHbie napaMeTpbi 33HocHaH b Ta6nnubi c nocaeayxnaen 
CTaracrasecxon o6pa6oTxoii. Ha ochob3hhh sthx aaHHbix onpeaeanaH B03pacTHbie 
cocToaHHa y opxnaHbix Ha ceBepHoii rpaHnue hx apeana c yrowHeHHeM 3HaseHna 
HexoTopbix OHToreHeTHwecxHX npH3HaxoB. 

flaa xapaxTepHCTHXH B03pacTHoro cocToaHHa pacTeHHH Hcnoab30BaaH npnHSTbie b 
aHTepanype (UapeBcxaa, 1975; BHHorpaaoBa, OnanH, 1993) o6o3HaseHna xopHexay6Heii, 
a HMeHHO xopHexay6eHb y MOHOxapnHwecxoro no6era aaHHoro roaa Ha3biBaaH cTapbiM 
xay6HeM, xopHexay6eHb y 3awaTOWHoro no6era b nosxe B03o6HOBaeHna — MoaoabiM 
xay6HeM. flaa 6oaee xpaTxoro H3aoaceHHa xopHexay6eHb nacTO Ha3biBaaH npocro 
xay6HeM. 


Pe3yabTaTbi h hx oBcyjxaeHne 

BbiaeaeHHe B03pacTHbix cocToaHHii y xopHexay6HeBbix opxnaHbix conpaaceHO c 
onpeaeaeHHbiMH TpyaHocTa mh (BaxpaMeeBa, fleHncoBa, 1980). 3to CBa3aHo b nepsyio 
owepeab c ObiCTpbiM OTMnpaHneM cTapux nacTeft pacTeHHii, xoraa Bca HHtJiopMauHa ana 
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onpexiejieHHfl B03pacTa pacreHHa MoaceT 6bm> nonyneHa jiHuib npw HCCJienoBaHHH no6era 
nocjienHero nopanxa. y Platanthera bifolia Ha ceBepHofi ipaHHue apeana nonnac cjicokho 
npoBecTH rpaHHuy Meacny pa3HbiMH B03pacTHbi mh coctoshhamh b cbb3H c yMeHbineHHeM 
HHCJia HeyronmeHHbix npmiaTOHHbix xopHefi, MeTaMepoB no6era, o6uihx pa3MepoB pac¬ 
TeHHH (BjiHHOBa, 1993). rioaTOMy, xax h npyme HccnenoBaTejm (HeHHCoBa, BaxpaMeeBa, 
1980; HeHHCOBa, HnxHTHHa, 1984), onpenejiaa 6HonornHecKHH B03pacT pacTeHHa, mw 
oOpamajiH BHHMaHne He Ha xaxoii-TO ohhh npH3Hax (hhcjio JiHCTbeB, acmiox, HeyrcwimeH- 
Hbix KopHefi), a Ha hx coBoxynHOCTb. Ha Haul B3man, Han6cmee BaacHbi npn onpenejieHHH 
B03pacTHbix coctoahhh cnenyiomHe xapaKTepHCTHKH: hhcjio HeyrojimeHHbix xopHeii, 
hhcjio jionacTeii xjiy6Ha (y bhjiob c nanbnaTbiMH KJiySHiiMH), hhcjio MeTaMepoB no6era, 
pa3MepbI KJiy6Hfl, LUHpHHa h (JiopMa jihctoboh nJI3CTHHXH, hhcjio acmiox jihctoboh 
IU iaCTHHKH, HHCJIO JiHCTbeB CpeflHHHOH (^XjpMaUHH (flJIfl 6ojIbLUHHCTBa BHHOB), HaJIHHHe 
couBeTHfl. B nonyjiauHHX H3ynaeMbix opxmiHbix 6 wjih BbwejieHbi cjienyioiuHe B03pacTHbie 
coctoahha: ceMeHa, npoTOKopMbi, npopocTKH, toBeHHJibHbie pacTeHHa, HMMaTypHbie 
pacTeHHfl, B3pocjibie BereTaTHBHbie pacTeHHa, reHepaTHBHbie pacTeHHa. CeHHJibHbie oco6h 
b nonyjiauHflx o6HapyacHTb He yuanocb. 

riocKOJibKy pan aBTopoB (BaxpaMeeBa, fleHHCOBa, 1980; HecJienoBa, 1985; XMbuieB h 
flp., 1993; BHHorpaaoBa, Ohjihh, 1993) OToacnecTBJiaiOT noHaTHa «npoTOKopM» h «npo- 
pocTOK», mm CHHTaeM uejiecoo6pa3HbiM oxapaKTepH30BaTb xaamyio H3 BbiaejieHHbix hbmh 
HanajibHbix crawii pa3BHTHa y KopHeKJiy6HeBbix opxnnHbix (npoToxopM—>«npopocrrox» 
(nOH3eMHbIH, H8J13eMHbIH)—HOBeHHJIbHOe pacTeHHe). 

IlpoTOKOpM — OKpyrjioe OnnojiapHoe Tejio, o6pa3yiomeeca H3 ceMeHH. Ha BepxHeii 
nacTH npoTOKopMa (JjopMHpyerca KOHyc HapacTaHHa 6ynymero no6era. Ero hhjkhhh 30Ha 
nojiBepraeTca MHKopH3Hoii hhcJjcklihh h conepacHT MHoroHHCJieHHbie pH30Hjibi. ripoTO- 
KopM, Ha Ham B3rnaji, hh no CTpoeHHio, hh no (JjyHximaM He cooTBeTCTByeT npopocTKy 
He TojibKo jiBynojibHbix, ho h ojiHojiojibHbix pacTeHHH. CnenyiomHH nocjie o6pa30BaHHa 
npoTOKopMa nepHoji pa3BHTHfl 6ojiee cxoneH c npoueccoM npopacraHHa ceMeHH (t. e. c 
(JiopMHpoBaHHeM no6eroBOH nacTH h nepBoro npHnaTOHHoro xopHa). Hmchho noaTOMy 
B03pacTHoe cocTOHHHe cjiejiyiomero 3a npoToxopMOM nepHojja pa3BHTna Mbi ycjioBHO 
Ha3biBaeM «npopocTKOM», noMemaa 3 tot TepMHH b xaBbinxH. 

TaKHM o6pa30M, «npopocTOK» — B03pacrHoe cocTOHHHe, ana KOTOporo xapaxTepHO 
HanHHHe npoTOKopMa b non3eMHOH ctjiepe. «ripopocTOK» Moacer 6bm> noji3eMHbiM (pHC. 1, 
A) H HaroeMHblM (pHC. 1, E). riOJI3eMHbie «npopOCTKH» o6pa3yiOTCH y OpXHAHblX B 
AOCTaTOHHO BJiaacHbix MeCTOoOHTaHHax (aJjaraoBbix OojioTax, 3a6ojioneHHbix jiyrax), 
Koraa BBHny CBoero 3arjiy6jieHHoro nojioaceHHa, HanpHMep H3-3a eaceronHoro HapacTaHHa 
c<})arHOBbix mxob, npoTOKopMbi He Moryr o6pa30BaTb Han3eMHbm no6er. >KH3HeaeaTejib- 
HOCTb nOJI3eMHbIX «npOpOCTKOB» COCTOHT B eJKerOUHOM MOHOnOflHaribHOM pOCTe 3aH3TOH- 
Hoii och no6era no Tex nop, noxa He noaBHTca B03MoacHocTb o6pa30BaHHa Haa3eMHoro 
no6era. Hmchho noaroMy b nonyjiauHax KopHeioiy6HeBbix opxmiHbix cijjarHOBbix 6ojiot 
Tax cjiojkho oOHapyacHTb pacTeHHH Ha HanajibHbix (J>a3ax OHToreHe3a (ohh npoTexaiOT 
non3eMHo), h B03pacTHoii cocraB nonyjiauHH npencTaBJien 6oJibmeH nacTbio B3pocnbiMH 
BereTaTHBHbiMH h reHeparaBHbiMH ocoOaMH. Ziegenspeck (1936) Taxace oTMenan HanHHHe 
y opxHnHbix MOHonojiHajibHbix HJieHHCTbix npopocTxoB, HanpHMep y Orchis ustulata L., 
ho CHHTan Taxne npopocrxH BHnocneuHiJjHHHbiMH o6pa30BaHH8MH. Mopcjiono th necxoe 
OTjiHHHe npoToxopMOB ot non3eMHbix «npopocTXOB», Ha Ham B3rjian, c yneTOM non3eM- 
Horo npoxoacneHHa 3thx CTaaHft, 3axjnoHaerca b cjienyiomeM: npoToxopM — 3to o6pa3o- 
BaHne, xax npaBHJio, ojihoio 3axoHHeHHoro potrroBoro UHXJia, npoTexaiomero b TeneHHe 
OflHoro BereTanHOHHoro nepnona h 3axaHHHBaiomeroca c (JiopMHpoBaHHeM «xpHTHHecxoii 
Maccbi»; b orjiHHHe ot Hero, non3eMHbiH «npopotrrox» cocTaB.neH H3 Hecxojibxnx (2 — 3) 
cerMeHTOB, cooTBeTCTByiomHX pa3HbiM BereTauHOHHbiM nepnojiaM. 

Haa3eMHbie «npopocTXH» o6pa3yioTca b Tex MecToo6HTaHHax, me npoToxopM 4>op- 
MHpyeTca 6jih3xo x noBepxHocTH noHBbi h Ha cjienyiomHH ron nacr Han3eMHbiH no6er, 
CJioaceHHbiii He6ojibmHM hhcjiom (JiHTOMepoB, xax npaBHJio, c enHHCTBeHHbiM HopManbHO 
pa3BHTbIM JIHCTOM CpenHHHOH (JlOpMaUHH. Pa3MepbI aTOTO JIHCTa 3aBHC8T OT pa3Mepa 
npoToxopMa. B ojihom h tom ace MeCTOo6HTaHHH pa3Mepbi npoToxopMOB Moryr 3H3hh- 
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bifolia (/) h Dactylorhiza maculata (2) H3 KycTapHHMKOBO-TpaBHHHCToro cooCmecTBa b cocH«ice. MacmTa6«aH JiiiHeHKa — 

2 CM. 

TejibHO BapbnpoBaTb (HeKOTopbie 6biBaioT BjjBoe Gojibine npyrax). B TeweHHe BereTanHOH- 
Horo ce30Ha y npoToxopMa o6pa3yeTcs npwiaTOHHbiH xopeHb, a y nepBoro Haa3eMHoro 
no6era — nepBbiii KopHeKJiy6eHb. Ha 3 toh CTaaiiH npopocrox npeBpamaeTCs b K>BeHHJib- 
Hoe pacTeHHe, orntmiomeecfl, ojmaKo, ot K>BeHHJibHbix pacreHHH nocjieflyiomHx neT 
HanHHHeM npoToxopMa. 

Pa3BHTne HanajibHbix <$>a3 (ot npoToxopMa no K>BeHHJibHoro patrreHHfl) y wccjiejioBaH- 
Hbix KopHeicny6HeBbix opxnnHbix, no HauwM Ha6niOfleHHflM, npoTexaeT b TeweHHe 1 Mec. 
3 tot nponecc mojkho npocjieflHTb, BbiKanbmaa «npopocTKH» b ohhom MecToo6nTaHHH 
nepe3 HdSojibinne HHTepBajibi BpeMCHH h cpaBHHBaa hx Mexcuy co6oh (pnc. 2). npH 
H3yneHHH B03pacTHoro cocrraBa nonymmuH, Ha Ham Biman, uejiecoo6pa3Ho craaHio c 
nepBbiM Haa3eMHbiM no6eroM Ha3biBaTb «Haa3eMHbiM npopocTKOM» hjih npocTo «npopoc- 
TKOM», BBHay HCB03M05KH0CTH yHeTa nOfl3eMHbIX npOpOCTKOB no TeXHHHeCKHM npHMHH3M 
(He noBpexaas nosBeHHbiii h pacTHTejibHbiH noicpoB). OaKTHwecKH «Haa3eMHbie npopoc- 
tkh» cooTBeTCTByioT «BCXOflaM» (BacHJibseHKo, 1979), a BbuejieHHe Taxon cTaaHH 
nojie3Ho npH yneTe jinHaMHKn nonynsmHH h Tax Ha3biBaeMbix «bojih B03o6HOBJieHHfl». 

Haa3eMHbie «npopocricH» (pnc. 3, A—f, pi) HCCJiejjOBaHHbix h3mh 4 bhuob BecbMa 
cxoflHbi Me*ay co6oii. OpTOTponHbiii no6er y GojibiiiHHCTBa bhjjob coctoht H3 4 (y 
Platanthera bifolia — 3) MeTataepoB (qhhh qemyeBHflHbifi jihct, aBa BJiara/imiiHbix (y 

P. bifolia - 1) H OflHH JIHCT epeflHHHOH (J>op- 

MauHH, oweHb y3KHH (1—1.5 mm mnp., y P. bi¬ 
folia — 3—4 mm)), c eflHHCTBeHHoii — cpe- 
jihhhoh jkhjikoh. y Dactylorhiza maculata Ha 
jiHcre cpe/iHHHOH (jjopMauHH HMeioTCfl hcmho- 
rowHc.neHHbie (1—4) aHTounaHOBbie nsmia. Op- 
TOTponHbiH no6er o6pa3yeTcs Ha npoKCHMa/ib- 
hoh wacTH npoToxopMa, y ero ocHOBaHHs pac- 
nojiaraioTCfl nepBbiii mojiohoh KopHeKJiy6eHb h 
noHKa B03o6HOBJieHHA. B Hanane BereTaunoH- 
hoto nepHoaa KopHeicny6eHb HMeeT BepeTeHO- 
BHflHyio (fiopMy, pasHOMepHO yramueH, b cepe- 


Phc. 2. Haianuibie 3Tam>i OHTOreHe3a Coeloglossum vi- 
ride. 

1 — npoTOKopM, 2 — «npopocTOK», 3 — nepexonwoe k K)Be* 
HHJibHOMy, 4 — lOBeHHJibHoe pacTeHHe. Macim-afinaa JiMHeiiKa — 
2 CM. 
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jHHe AH<})(})epeHUHpoBaH Ha 2 30Hbi — yrojimeHHyio BepeTeHOBHjiHyio ( Coeloglossum 
viride, Dactylorhiza maculata, Gymnadenia conopsea) hjih mapoBHimyio (Platanthera 
bifolia ) h HeyrojimeHHyio uiHypoBHjiHyio. 

HDBeHHjibHbie pacTeHHfl (cm. Ta6/iHuy; pwc. 3, A — r, j) BbimsnsT, Kaic npaBHjio, 
3HaMHTejibHO MomHee no cpaBHeHHio c «npopocTKaMH», xots Toace HMeioT 1 (peace 2) 
jihct cpenHHHOH (JjopMauHH. 3 tot jihct juiHHHee h ixiHpe, weM b npenbinymeM B03pacTH0M 

COCTOSHHH, HMeeT, KaK npaBHJIO, KpOMe CpeflHHHOH aCHJIKH, 1-2 6oKOBbie. OpTOTponHblii 

no6er cjioaceH 5 MeTaMepaMH. y lOBeHHjibHbix pacTeHHH nponcxonsT cymecTBeiiHbie 
H3MeHCHH9 b noji3eMHOH ccfepe: y BCex bh^ob pa3BHBaercs KopHeBas CHCTCMa H3 1 
HeyrojuueHHoro KopHS h 1 yrojimeHHoro KopHeKJiy6HS. Jlmma npwiaTOHHbix KopHeii 
pauiHHHa b pa3Hbix MecToo6HTaHHax. riofl 3eMjien y Bcex bhjjob pacnojiaraeTCs CHCTeMa 
H3 2 KJiy6HeH: CTaporo uiHypoBHjiHoro c yrojimeHHOH 6a3ajibHOH nacrbio (y Platanthera 
bifolia yTOJiineHHaa nacTb LuapOBHjjHas) h Mojiojioro BepeTeHOBH^HO yTOJimeHHoro. 
OTflejIbHbie xapaKTepHCTHKH KIBeHHJlbHblX paCTCHHH HCCJieflOBaHHblX BHflOB npHBeaeHbl B 
Ta6jiHue. 

HMMaTypHbie pacTeHHfl (pnc. 3, A — r, im) npejiCTaBJisiOT co6oh nepexoflHbin 3Tan 
oHToreHe3a Meayjy mojiqhmmh h B3pocjibiMH pacTeHHSMH. Ha stom 3Tane miHHa nncTbeB 
cpenHHHOH (JjopMauHH BO3pa0TaeT He3HasHTejibHO, 6ojiee 3aMeTHO yBejiHHHBaeTCfl ee 
uinpHHa. TKhjiok — 4—6. Hhcjio JiHCTbeB cpenHHHOH (JiopMauHH, xax npaBHjio, 2 
(peace 1). y bhjiob c nanbHaTOJionaCTHbiMH KJiy6HSMH (Dactylorhiza maculata, Gymnade¬ 
nia conopsea, Coeloglossum viride ) hhcjio jionacreii Monojibix KJiy6Hefi — 2 — 3, CTapbie 
Kny6HH nacTO hmciot MeHbinee hhcjio jionacTeii, KaK npaBuno, l— 2, c BecbMa ajihhhmmh 
npoKCHManbHbiMH sacTsiMH. y Platanthera bifolia yBejiHHHBaeTCfl hhcjio MeTaMepoB 
opTOTponHoro no6era, 6a3anbHas 30Ha npejicraBJieHa a By ms MeTaMepaMH c hh3oboh 
t}>opMauHeH JiHCTbeB. Kojihhcctbo HeyrojimeHHbix KopHeii KopHeBoii CHCTeMbi, xax 
npaBHjio, 2 (y P. bifolia — 1). KojiHnecTBeHHbie naHHbie, xapaKTepH3yiomHe HMMaTypHoe 
B03pacTH0e cocroflHHe y HCCJieaoBaHHbix HaMH bhhob, npHBejieHbi b Ta6jiHije. 

TaK KaK pa3JiHwnTb b ueHononyjiauHflx BHprHHHJibHbie BereTaTHBHbie pacTeHHS, 
KOTopbie hh pa3y He UBejm, h reHeparaBHbie pacTeHHfl, BpeMeHHO He UBeTyinwe, He 
npeflCTaBJiseTCa B03MoacHbiM, mm BKJHonaeM hx b ojiHy rpynny B3pocnbix BereTaTHBHbix 
pacTeHHH. B3pocjibie BereTaraBHbie pacTeHHfl (phc. 3, A — r, v) xapaKTepH3yiOTCfl 6ojib- 
oihmh pa3MepaMH, neM oco6h npejibuiymHx B03pacTHbix coctoshhh. Hx opTOTponHbie 
no6ern coctost h3 5 —7 MeTaMepoB (y P. bifolia H3 4). JiHCTbeB cpeaHHHoii (JjopMauHH — 
2—4 (y P. bifolia — 1—2), no pa3MepaM ohh cooTBeTCTByioT jiHCTbSM reHepaTHBHbix 
pacTeHHH. no CpaBHeHHK) C HMMaTypHMMH paCTeHHflMH 3HaWHTe/IbHO yBejiHHHBaeTCfl 

UiHpHHa J1HCTOBOH njiaCTHHKH H COOTBeTCTBeHHO HHCJIO JKHJIOK (6-8). KopHeBafl CHCTeMa 

npeacTaeneHa 4 BcaCbiBaiomHMH kophamh (y P. bifolia — 2) h KopHeKJiy6HeM. y 
Dactylorhiza maculata h Gymnadenia conopsea eme 6ojibine yBejiHHHBaeTCfl pacHJieHeH- 
HOCTb KJiy6HeH oco6eHHo y Mojioaoro, onHaKo hhcjio jionacreii, KaK npaBHjio, MeHbuie, 
neM y reHepaTHBHbix pacreHHH (cm. Ta6jiHny). 

reHepaTHBHbie pacreHHfl (pnc. 3, A — r, g) xapaKrepH3yioTCfl npeame Bcero HanHHHeM 
coijBeTHfl. OpTOTponHbie no6em coctost H3 7 —8 MeacfloyajiHH c jiHCTbSMH hh3oboh h 
cpeflHHHoii (JxipMauHH y Dactylorhiza maculata, Gymnadenia conopsea, Coeloglossum 
viride h 5 y Platanthera bifolia. noji3eMHaa ccfiepa coctoht h3 4 — 8 npHjiaTOHHbix KopHeii 
h KopHeKJiy6Hs. y BHjjoB c nanbHaTOJionacTHbiMH KJiy6HSMH hhcjio jionacTefi mojkct 6biTb 
paBHO HHCJiy JionacreH bo B3pocjioM BereTaTHBHOM B03pacrH0M coctoshhh hjih yBejiHHH- 
BaTbca b 2 —3 pa3a (Coeloglossum viride, Gymnadenia conopsea ) (cm. Ta6jiHuy). 

3aKJiH>*ieHHe 

OHToreHe3 KopHeKJiy6HeBbix opxnjiHbix oTJiHnaeTcs CBoeo6pa3HeM, 3aKjnoHaiomHMCs 
b HanHHHH oco6oii craaHH oHToreHe3a — nporoxopMa, CBoeo6pa3HeM caMoro «npopocT- 
Ka», KOTOpblH MOaCeT 6bITb nOfl3eMHbIM H HajBeMHbIM B 33BHCHMOCTH OT THna MeCTOo6n- 
T3HHS. 

B xojie HCCJiejioBaHHS oHToreHe3a Dactylorhiza maculata, Gymnadenia conopsea. 


89 



8 



Phc. 3. OHToreHe3 Cymnadenia conopsea (A), Coeloglossum viride (E), Platanthera bifolia (B), Dactylorhi- 

za maculaia (F). 

pl — npopocxoK, j — lOBeHHJibHoe pacxeHHe, im — HMMaTypHoe pacTeHHe, v — BereTaTHBHoe pacTeHHe, g — reHepaTHB- 
Hoe pacTeHHe. 1 — npoTOKOpM. 2 — npnaaTOHHbiH KopeHb, 3 — cTapbifi KopHemiyCeHb, 4 — mojioaoh KopHemiy&eHb, 5 — 
noHKa B03o6HOBJieHHJi, 6 — jihct cpeflHHHOH <}>opMauHH, 7 — jihct hh30boh ^opMauHH, 8 — couBCTHe. MaciHTa6Hafl J1H- 

HefiKa — 3 cm. 



MoptJjoMeTpmecicaH xapaicrepHCTHKa KopHeKJiy6HeBbix opxKUHbix 
Ha pa3Hbix CTaaHHX OHToreHe3a 


Crams 

oHTore- 

HC3a 


riapaMe- 

Tpfci 


Hhcjio 

MCTaMepOB 

no6era 


XapaKTepHcraKa jiHCTbeB 

CpeflHHHOfi CjX3pMaUHH 


OJl HHa, 

UIHpHHa, 

HHCJIO 

MM 

MM 

3KMJIOK 


Hhcso Hhcjio 

HCMCT3- KOpHeBbIX 

MOp4>M3H- OKOHiaHHH 
poBaHHbix y craporo 
KopHeii KOpHe- 

no6era KJiy6HH 


Coeloglossum viride 



Gymnadenia conapsea 



Dactylorhiza maculata 


X 

3.7 

1.1 

24.7 

4.1 

2.8 

1.2 

c 

0.5 

0.3 

9.9 

0.7 

1.0 

0.4 

m 

0.15 

0.1 

3.3 

0.2 

0.3 

0.1 

c v ,% 

12.4 

27.3 

35.7 

17.1 

35.0 

33.3 
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llpodondtcenue maCjiunbi 


CT£WH« 

oHTore- 

He3a 

riapaMC- 

Tpbl 

Hnc.no 

MCTSMepOB 

no6era 

XapaKTepHCTMKa jiHCTben 

CpeilHHHOfi 4>OpMaUHH 

Hhcjio 

HeMeTa- 

M0p^>H3H- 

pOBOHHblX 

KOpHen 

no6era 

Hhcjio 

KOpHeBbJX 

OKOHHDHHH 

y craporo 
KOpHe- 
Kny6HH 

HHCJIO 

/UlHHa, 

MM 

UJHpHHa, 

MM 

HHCJIO 

JKHJIOK 

im 

X 

4.9 

1.8 

46.6 

6.3 

4.8 

2.0 

1.6 


a 

0.3 

0.4 

7.2 

1.2 

0.9 

0 

0.5 


m 

0.1 

0.13 

2.4 

0.4 

0.3 

0 

0.16 


c vt % 

6.1 

22.2 

15.5 

18.8 

18.2 

0 

30.6 

V 

X 

5.1 

2.3 

57.3 

10.2 

7.8 

2.8 

3.4 


a 

0.3 

0.5 

14.6 

1.2 

1.5 

1.0 

0.9 


m 

0.1 

0.15 

4.9 

0.4 

0.5 

0.3 

0.3 


C v , % 

5.9 

19.9 

25.5 

11.4 

18.8 

35.0 

27.0 

8 

X 

8.4 

5.4 

52.5 

12.6 

9.9 

4.2 

3.7 


a 

0.9 

0.9 

12.3 

2.0 

1.2 

0.6 

0.5 


m 

0.3 

0.3 

4.1 

0.7 

0.4 

0.2 

0.15 


cv, % 

10.9 

17.0 

23.4 

15.6 

12.3 

14.3 

12.4 




Platanthera bi 

1 1 1 

folia 




j 

X 

3.1 

1.0 

45.4 

6.4 

3.0 

1.0 

1.0 


a 

0.3 

0 

1.7 

0.6 

1.0 

0 

0 


m 

0.1 

0 

0.6 

0.2 

0.3 

0 

0 


c v , % 

9.7 

0 

3.7 

9.3 

33.3 

0 

0 

im 

X 

3.9 

1.0 

55.0 

12.1 

5.6 

1.1 

1.0 


a 

0.3 

0 

9.2 

2.4 

0.8 

0.3 

0 


m 

0.1 

0 

3.1 

0.8 

0.3 

0.1 

0 


C v , % 

7.7 

0 

16.7 

19.7 

14.3 

27.3 

0 

V 

X 

4.1 

1.2 

92.7 

22.8 

8.8 

2.2 

1.0 


a 

0.3 

0.4 

7.5 

2.7 

1.2 

0.6 

0 


m 

0.1 

0.13 

2.5 

0.9 

0.4 

0.2 

0 


c„, % 

7.3 

33.3 

8.1 

11.9 

14.2 

27.3 

0 

8 

X 

5.3 

1.3 

106 

25.1 

12.5 

4.4 

1.1 


a 

0.5 

0.5 

24.0 

6.4 

0.7 

0.8 

0.3 


m 

0.15 

0.15 

8.0 

2.1 

0.2 

0.3 

0.1 


C V1 % 

8.6 

5.3 

23.0 

25.4 

5.4 

18.2 

27.3 


np HMCiaHxc. Ctmhh oHToreHe3a: /— lOBeHmibHas, im — HMMaTypHas, v — BereraTHBHaa, g — 
rcHcpaTHBHan. MaTCMaTHiecKne napanieTpbi: x — cpcaHaa apH(})MeTH4ecKaa BeanHMHa, o — aiicnepcHS. m — 
OlUHBKa CpCAHCH apH^MeTHHeCKOH, Cy, % — K03<lxj»mHeHT BapHaUHH. 


Coeglossum viride, Platanthera bifolia BbweneHbi cjieflyroiUHe nocTceMeHHbie HanajibHbie 
(f)a3bi pa3BHTH»: npoTOKopM—><<npopocTOK»—>K)BeHHJibHoe pacTeHHe. Ochobhlimh icpHTe- 
puiiMH ana onpeaeneHHa B03pacTHoro cocto»hh» y HccjieaoBaHHbix bhaob Ha KpafiHeM 
CeBepe, KaK h b ueHTpajibHoii Pocchh, moxho CHHTaTb hhcjio xhjiok b JiHCTbax, a Taxxe 
HeyTojuueHHbix npHfla-roHHbix xopHeii h nonacTeii KopHeioiy6Ha. B MypMaHCKOii o6ji. 
KopHeKJiy6HeBbie opxHflHbie npoxcwHT Te *e CTauHH OHToreHe3a, hto h b ueHTpe Pocchh, 
OflHaxo y ceBepHoii rpaHHUbi pacnpocTpaHeHHa sthx bhjiob oGinne pa3Mepw pacTeHHa, 
HHCJIO COCTaBJIHIOIUHX HX CjjHTOMepOB H HHCJIO HeyTOJlUieHHblX npHJiaTOHHbIX KOpHCH 

3HaHHTejibHO coicpameHbi. 
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riojiJipHo-ajibnHHCKHH 6oTaHH<iecKnfl no/iyneHO 11 IX 1995 

caa-HHCTHTyr 
KHpOBCK 


SUMMARY 

It is very difficult to distinguish ontogenetical stages in orchids, especially of root-tuber life 
forms. This is connected primarily with wide spread necrosis of the old parts of plants and, therefore 
with the lack of morphological structures required for the assessment of plant age. All biological 
information about definite ontogenetical period may be taken from measurement of the last-order 
shoot. In the Extreme North it is difficult to distinguish different ontogenetical stages of root-tuber 
orchids because of the metamere reduction, unthickened adventitous roots and small total size of 
the plant (Blinova, 1993). The basic criteria for distinguishing the age of species studied are the 
number of leaf ribs, unthickened adventitious roots, root-tuber lobes. Following post-seed initial 
stages of development were recorded in studied orchid populations: protocorm — «seedling» — 
juvenile plant. According to the habitats two kinds of «seedlings» were found, underground and 
above-ground. Apart from these stages the age spectrum was represented with immature, vegetative 
and generative individuals. 


yitK 582.475 : 581.55 


Bot. *ypH„ 1998 r., t. 83, Ns 1 


© K. A. Bojiotobckhh, JL B. Ky3HeqoBa 

HOBblE flAHHLIE O ECTECTBEHHOM MEJKPOflOBOM THEPHUE 
x SORBOCOTONEASTER POZDNJAKOVII (ROSACEAE) 

K. A. VOLOTOVSKY, L. V. KUZNETSOVA. NEW DATA ON THE NATURAL 
INTERGENERIC HYBRID x SORBOCOTONEASTER POZDNJAKOVII (ROSACEAE) 

TIpHBeaeHbi HOBbienaHHbie o MoptjKmoniH h yc/iOBHHX o6nTaHHH x Sorbocotoneaster pozdnjakovii b npnpoae. 
BbiaeneHbi h onHcamj 3 cjiopMbi p»6nHOKH3mibHHKa. Jins coxpaHeHHH Buna npeanoxceHO opramooBaTb 
60TaHHMeCKHH 3aKa3HHK. 

BnepBbie Sorbocotoneaser pozdnjakovii Pojark. — ecTecTBeHHbiii raOpHU Sorbus 
sibirica Hedl. x Cotoneaster melanocarpus Fisch. ex Blytt. (C. niger (Wahlenb.) Fries) — 
6bui HafifleH ynacTHHKOM AxyTCKOii SKcneflHtiHH AH CCCP T. A. MejibBHJieM b 1928 r. 
Ha p. AanaH b KDxchoh ^KyTHH. Co6paHHbie hm 4 repdapHbix o6pa3tia non roe BpeMfl 
npe6biBajiH b 3a6BeHHH. TojibKO b 1956 r. ohh 6binH odHapyaceHbi h onpeneneHbi aBTopoM 
poaa A. H. rioiipKOBOH h cefinac xpaH»TC» b rep6apHH EoTaHHHecKoro HHCraTyra 
hm. B. JI. KoMapoBa (EHH) PAH b r. CaHKT-FIeTep6ypre (LE). Cepbe3Hoe BHiiMaHiie Ha 
3to pacTeHHe BnepBbie o6paTHji jiecoBea JI. K. IIo3flH»KOB, HaiueziiiiHii pfl6nHOKH3nabHHK 
Ha Toil xe pexe b 1950 r. ripoKOHcyjibTHpoBaBiiiHCb co cnemiajincTOM no cucTeMaTuKe 
po30UBeTHbix rioflpKOBOH, oh onyOiiHKOBaji nepByio CTaTbio o Sorbocotoneaster c xpaTKHM 
MOpcbojiorHuecKHM onucaHHeM (c ^OTorpa^Heii 2 4>opM Sorbocotoneaster), yxa3aHHeM 4 
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Phc. 1. MecTOHaxoxneHHH Sorbocotoneaster pozdnjakovii. 

I — flaHHbie rcpCapHH JlKyrcKoro HHCTHiyra 6HO/ioruH (SASY); 2 — c6opti Jl. K. n<mHHK0Ba (LE); 3 — c6opu 
T. A. Mmebiuih (LE); 4 — HeonpenMeHHbie tohkh cCopoa bao;ii> Tpaccu A JIM ccBepnee r. ToMMOTa; 5 — TeppiiTopna 

npeiuraraeMoro 3 aica 3 HHKa, 


MecTOHaxo)KaeHHH h onHcaHHeM MecTero npoH3pacTaHHn (no3aH»KOB, 1952). Iloapo6Hoe 
6oTaHHHecKoe onncaHne poaa h BHaa h o6HapoaoBaHHe b cootbctctbhh c npaBimaMH 
CoTaHHnecKOH HOMeHKJiaTypw caeaaHbi noapKOBoii (1953) no rep6apm>iM o6pa3uaM, 
Co6paHHblM ri03OT»K0BbIM (6e3 UBeTKOB, nOCKOJlbKy c6opbl npOBOflHJIHCb B aBryCTC—ceH- 
T»6pe). Eio npHBeaeHbi xopomne njunocTpaunn 2 (jjopM Sorbocotoneaster pozdnjakovii n 
BbiCKa3aHO npeflnojioxceHHe o naeficTOueHOBOM bpcmchh ero bo3hhkhobchhb. B. H. Enaa- 
koboh (1967) onpeaeaeHbi 2 3HaneHHJi coMaTHnecKoro nwcaa xpomocom Sorbocotoneaster. 
2n = 68 h 2n « 85 (84—87), KOTopbie cooTBeTCTByiOT 2 ero Mop^onorwHecKHM ranaM. 
Ew BbicKa3aHO npeanoaoaceHHe, hto b npnpoae MoaceT cymecTBOBaTb TpnnJiOHjHbiH 
™6pHa nepBoro noKoaeHna c 2n = 51, no $eHorany 6jih3khh k Cotoneaster. 3to 
npeanoaoaceHHe noaTBepanaocb npn H3yaeHHH o6pa3ua, co6paHHoro A. T. rpeBuoBOii Ha 
p. AaaaH b 102 km Hnace r. ToMMOTa (Kpiorejib, 1990). Cya» no Mopc^oaornnecKHM 
npH3HaxaM, 3tot rn6pna oOHapyaceH h hbmh b 1995 r. 

OcTaabHbie nyGnHKauHH, Kacaiomnecfl Sorbocotoneaster, 6bian nocBameHbi b ochob- 
hom HaOjnoaeHHHM Haa hhm b ycnoBHax HHTpoayKunn (oh ycneuiHO npnxcnjicH b 
6oTaHHHecKHX caaax Mockbh, CaHKT-rieTep6ypra, 5lKyTCKa, Cannopo h ap.), a Taxace 
BonpocaM ero oxpaHbi (KpacHaa KHHra CCCP, 1978; PeaxHe h Hcne3aioiuHe..., 1980; 
FleTpoBa, Ha3apoBa, 1984, 1986; PleTpoBa h ap., 1986; KpacHaa KHHra 5lKyrcKOH ACCP, 
1987; KpacHaa KHHra PCOCP, 1988; PleTpoBa h ap., 1992, h ap.). 

B aBrycTe 1995 r., no HHHunaTHBe E. H. HBaHOBa, mm cnycTHanct no p. AaaaH Ha 
225 km ot r. ToMMOTa ao noc. YrnHO c ueabio noayaeHHH hobmx aaHHbix o p$i6hhokh- 
3HabHHKe b npHpoae h aoCTBBKH nocaaoHHoro MaTepnaaa aa» npoBeaeHHH 3KCnepHMeH- 
TaabHbix pa6oT b flxyTCKOM 6oTaHHnecKOM caay. MapmpyT npoaeraa BHyrpH yace 
H3BecTHoro apearra (BbiaBaeHO anuib 6 hobmx nyHKTOB c6opa) (pnc. I). 1 HaMH noaTBep- 
acaeHO, hto no 6eperaM p. AaaaH Ha OTpe3Ke ot ycTba p. Thmotoh ao noc. Ythho 
S. pozdnjakovii aBaaeTca oOmhhmm pacTeHHeM, 6e3 npn3HaKOB perpeccHH nonyaauHii. Bee 
BbicaaKH Ha 6eper c ueabio oOHapyaceHHfl S. pozdnjakovii yBeHHaancb ycnexoM. 


1 HaxoaaeHBe p«6nH0KH3nabHHKa Ha p. AMre (riep^mibeE, THMOipeeB, 1981) He noaTBep*aeHO. Ha xapre 
apeajia Sorbocotoneaster pozdnjakovii bo «C>jiope Ch 6 hph» (1988) MecTOHaxo*aeHMji Ha AaaaHO-AMrHHCKOM 
Mexcaypeibe He yxa3aHEi. 
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Phc. 2. Sorbocotoneaster pozdnjakovii «ps6nHOBOro» THna ($opMa 1). 


EbijiM yrosiHeHbi Mopc|)0.norHHecKHe h OHOSKononmecKHe ocoOchhocth S. pozdnjako¬ 
vii. YcTaHORneHO, hto b npHpoae noBOJibHO neTKO Bbwen»ioTC» 3 $opMbi S. pozdnjakovii. 
IlpHHeM npH 03HaK0MneHMH c MaccoBbiM MaTepnajiOM b ecTecTBeHHoii cpejje y Hac 
cnoacmiocb HecKOJibKO HHOe npeacTaBJieHHe o CTpyKType ra6pHfla, neM 6 mjio npHHXTO 
paHee. 

<X> o p m a I. BHeuiHe JiHiiib npH BHHMaTenbHOM ocMOTpe OTJiHnaeTca ot Sorbus sibirica. 
KycTbi aocTHraiOT HanOoiibiiieH Rim BHjja bwcotm ( 3.0—3.5(4. 8) m), hmciot ot (1)2 no 
10 CTBOJ1HKOB. JlHCTbfl «p»6HHOBOrO» THna (pHC. 2). OflHaKO OHM KOpOHe h yxe, HeM y 
paOHHbi, (2)3 — 4-HenapHonepHCTbie (a He 5 — 7-HenapHonepHCTbie). JIhctohkh npoaoji- 
roBarae, sjuiHnTHnecKHe hjih jiamjeTHbie. BepxHHH jihctohck moxct 6biTb o6paTHO»fiue- 
BHflHbiM, Bceraa cBepxy 3y6naTbiH, a no OoxaM, xax npaBHJio, nHJibnaTbiH. OOmhho oh 
ue^bHbiii, JiHixib H3peflKa Haape3aH hjih cpacTaeTca c BepxHHMH Ookobmmh jiHCTOHKaMH . 
riocjieflHHe no Kpaio b BepxHeii nacra nHJibnaTbie (hhjkhhc HepejjKO uenbHOKpaiiHbie), 
cHH3y cjia6o onyiueHHbie, Hepejyco CHaOxeHbi npHJiHCTHHHKaMH (BKJHonaa h hhxhhc 
OoxoBbie jihctohkh). B cahhctbchhom cjiynae y ocHOBaHHa BeTBeii 3T0ii c|)opMbi OTMeneHbi 
HeMHoroHHCJieHHbie npocTbie OKpymwe uenbHOKpafiHbie, Kax y KH3HJibHHKa, jiHCTba; 
onymeHHe hx ctojib xe pejjKoe, xax h y ocrajibHbix jihctohkob. CouBeTHe y 3TOii (JjopMbi 
ujHTKOBHflHOe, Hecymee HaH6ojibiuee aim Sorbocotoneaster pozdnjakovii kouhhcctbo 
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kbctkob: (2)6—8(11). ILnoflbi apKO-KpacHbie, c CHJibHbiM p»6hhobwm npHBKycoM, ho 
oohth 6e3 ropeHH. 

y oflHoro pacTeHHA 3TOii (JjopMbi MaKCHMajibHbifi roflHHHbiii npHpocT no6eroB cocTaB- 
jmji 45 cm, npoTHB MaKCHMyMa 1—2 cm, Ha6jiiojiaBmeroca b fljcyrcKOM 6oTaHHnecKOM 
cany y «(|)opMbi 2», onHcaHHoii jiajiee. 

TaKaa (fropMa S. pozdnjakovii onHCbiBaeTca BnepBbie. IlpH noBepxHOCTHOM B3majie 
o«a now™ HeoTjiHHHMa ot pa6nHbi, ho b to ace BpeMa HeceT h Bee npn3HaKn Sorbocoto- 
neaster. FIpH stom npn3HaKM p»6hhm y SToii (jjopMbi Sorbocotoneaster BbipaaceHbi b 
naKCHMajibHOH CTeneHH. B cba3h c 3thm mojkho npeanojio>KHTb c/ie,nyiomHfi nyn> ee 
■03HHKH0BeHHs (ncnojrb3ya Te ace ycjiOBHbie o6o3Ha<ieHHa reHOMHbix (JjopM, mto h 
B. H. FnaflKOBa (1967)): y Sorbus sibirica (2n = 34) — «SS», a y Cotoneaster melano- 
carpus (2n = 68) — «CCCC» npH x = 17. ycTaHOBJieHHbifi T. C. Kpiorejib (1990) 
TpHnjioKjjHbiii ™6pHa nepBoro noKOJieHHH Meamy sthmh BHiiaMH, FI HMeeT 2n = 51 (SCC) 
C AOMHHHpOBaHHeM MOpcjjOJTOTHHeCKHX FipH3HaKOB Cotoneaster. IlpH OnJlOflOTBOpeHHH 
HCpeayuMpoBaHHOH aiiueKJieTKH FI HopMajibHoii raMeTOii Sorbus mot o6pa30BaTbca 
TcrpanjiOHflHbiH rn6pHfl F2 c 2n = 68 (SSCC), HMeiomHii ycpejtHeHHbiii cJjeHOTHn Meacjiy 
Sorbus h Cotoneaster (DiaaKOBa, 1967). B jiajibHeiiuieM onHCbiBaeMaa h3mh (JiopMa Moma 
■03HHKHyTb npH noBTopHOM onjioflOTBopeHHH HepejtyuHpoBaHHoii aiiueKJieTKH F2 Hop- 
ManbHOii raMeTOii Sorbus c o6pa30BaHHeM neHTamioHjia SSSCC c coMaTHnecKHM hhcjiom 
2n = 85, «pa6HHOBOro» (JreHOTHna. Oh KanecTBeHHO OTjiHiaeTca ot neHTannoHjja SCCCC 
c npeofijiajiaHHeM npH3HaKOB Cotoneaster (FnajiKOBa, 1967). npnneM Mop^JOJiorHHecKH 
DOCJieaHHH MOJKeT 6bITb H HCOTJ1H4HM OT TpHnJlOHflHOrO TH6pHjia nepBOTO nOKOJleHHH. 

4>o p m a 2. IlpeuCTaBJiaeT co6ofi «KJiaccHnecKHH» THn Sorbocotoneaster, b kotopom 
npH3H3KH Sorbus h Cotoneaster ycpejjHeHbi (pnc. 3). K Heii b 6ojibuueH CTeneHH 
OTHOCHTca onHcaHHe, cuenaHHoe noapKOBoii (1953). Bo3mo>kho, k stoh iJropMe oTHocaTca 
h o6a pncyHKa, onyGjiHKOBaHHbie b ee cTaTbe, a Taxace HJiniocTpaunH bo Bcex nocaeayto- 
oihx ny6jiHKauHax h 6ojtluthhctbo rep6apHbix o6pa3UOB. 3 to BnojiHe noHaTHO, Tax KaK 
HMeHHO (JiopMa 2 — HaH6ojiee uacTO BCTpenaioiuaaca h 3aMeTHaa b npnpofle. 3Ta ace 
«J»pMa HHTpoayuHpoBaHa b JIkytckom 6oTaHHHecKOM caay h He BapbHpyeT b Mopcjxuio- 
nmecKHX npH3HaKax yace b 3 nOKOiieHHax. K noHTH HcnepnbiBaioiueH xapaKTepncTHxe 
3Toii (JjopMbi, flaHHoii noapKOBoii, jjo6aBHM tojimco, hto npocTbie OKpymbie h sjuihiith- 
•lecKHe JiHCTba b ocHOBaHHax BeTBeii y Hee BCTpenaiOTca nacTO, a ttphjthcthhhkh MoryT 
6biTb h y HHJKHeii napbi Ookobmx jihctohkob (Ha o6pa3uax, nocjiyacHBiiiHx ochoboh jura 
onncaHHa BHjia, Taxne itphjihcthhkh OTcyTCTBOBariH). npHBejieM Taxace onncaHHe ubct- 
kob, ocHOBaHHoe Ha Ha6jiiofleHHax b flxyTCKOM 6oTaHHnecKOM cajiy h Ha H3yneHHH 
rep6apHbix o6pa3uoB. 

UBeTKH no 1—2(3), HHorjja o6pa3yioT ujHTKOBHjiHoe couBerae, HacnHTbiBaioiuee no 
11 UBeTKOB. LlBeTOHO>KKH 4—6 mm jui., pacceaHHO onyuieHHbie tohkhmh MarxHMH 
H3BHJlHCTblMH 6ejlbIMH BOJIOCKaMH. THnaHTHH TOJIblH, 3eJieHblii. UBeTKH naTHHJieHHbie. 
MauiejiHCTHKH non™ paBHOCTopoHHe-TpeyrojibHbie (1.7—2.0 mm jut., 2 mm lunp.), oct- 
pbie hjih npHTynjieHHbie, no Kpaio y3KonjieHnaTbie, c ejiHHHHHbiMH kopotkhmh umnHKaMH 
h pejiKHMH BonocKaMH (TaKHMH ace, KaK Ha uBeTOHOJKKax), Ha BepxyuiKe HepejiKO co cjia6biM 
nypnypHbiM ottchkom. Bchhhk 10—12 mm b jinaM., uiHpoKo6oKajioBHjwbiii, c jienecncaMH, 
He HaneraioiUHMH apyr Ha jipyra. JlenecTKH OKpymbie, 4.7—5.0 mm jut. h uinp., c BbipaaceHHbiM 
kopotkhm uiHpoKHM hoiotkom, nowTH uejTbHOKpaiiHbie, HaBepxy 3aKpyrneHHbie hjih cjienca 
BueMHaTbie h MenK03a3y6peHHbie, 6ejibie. Tmhhhok 14, jiByx ranoB. npeoGnaaaioT tmhhhkh, 
cxoiiHbie c TbiHHHKaMH Cotoneaster. TbiHHHOHHbie hhth okojio 3 mm jui. c pacuiHpeHHbiM 
ocHOBaHHeM h MejiKHe (0.8—0.9 mm jui.) nypnypHbie nbuibHHKH; nponne h>ihhhkh cxojiHbi c 
TUHHHKaMH Sorbus: 6ojiee KopoTKHe (2.5 mm jui.) TbWHHOHHbie hhth c ejjBa pacuiHpeHHbiM 
ocHOBaHHeM h 6ojiee KpynHbiMH (1.5 mm jui.) acejiTOBaiUMH nbuibHHKaMH. IIjiojiojihcthkob 
2 —3(4). 3aBfl3b rycTOKoponcoBOjiocHCTaa (pnc. 3). 

OopMa 3. no BceM npH3HaxaM 3Ta (JiopMa HaH6ojiee 6jiH3Ka k Cotoneaster melano- 
carpus. 3to o6biHHO HeBbicoKHii KycrapHHK (1.2—1.8 m, KaK HCKJHoneHHe — 3.5— 


7 BoTaHHsecKHH *ypHan, Ns I, 1998 r. 
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Phc. 3. Sorbocotoneaster pozdnjakovii npoMexyromioro THiia c uBeTKOM b pa3pe3e ($opMa 2). 

4.5 m). KojiH^ecTBo ctbojihkob BapbHpyeT ot 1 ao 4. FIonaBnaiomee ConbuiHHCTBo jiHCTbeB 
no cjropMe h rycTOTe onyuieHHa hhjkhch noBepxHOCTH npaxTHnecKH HeoxjiHHHMbi ot 
JiHCTbeB Cotoneaster (pnc. 4). TojibKO nHCTba Ha KOHuax BeTBeii (HepejjKO tbkmx JiHCTbeB 
jiHiub HecKOJibKO Ha BceM pacTeHHH) HMeiOT xapaKTepHbifi ana Sorbocotoneaster Haape3 
HJ1H HMeiOT BH/I 2 6oKOBbIX JIHCTOHKOB, CpOCLUHXCH C OCHOBaHHeM BepXHerO JIHCTOHKa. 
ripHJIHCTHHSfKH Ha BCeX H3yHeHHbIX o6pa3UaX OTCyTCTBOBailH. njlOflbl HeMHOrOHHCJieHHble, 
no 1 — 2 (oneHb peaxo — ao 4) b khcth, KpacHOBaTo-aepHbie c nencHM ch3lim HaaeTOM, 
non™ 6e3BKycHbie. BepoaTHo, 3to h ecTb TpHnaonabi SCC (2n = 51) h neHTanaoHaw 
SCCCC (2n = 85). 

XapaierepHa Hencaa cKoppeanpoBaHHOCTb M3MeHeHHH Bcex npn3HaKOB ot «p«6hho- 
BOH» (JjOpMbI K «KH3HabHHKOBOH» <})OpMe 3. yMCHblliaiOTCa BbICOTa KyCTOB, ajlHHa aHCTbeB, 
a Taxace KoanaecTBo 6okobwx aHCTOHKOB h cTeneHb 3a3y6peHHocTH hx xpaeB. YBeaHHH- 
BaeTca MHTeHCHBHOCTb onyuieHHa hhjkhch noBepxHOCTH aHCTbeB. HaxoHeu, yMeHbiuaeTca 
xoaHHecTBO uBeTKOB h naoaoB b khctbx, H3MeHaioTca oKpacxa h BxycoBbie xaaecTBa 
naoaoB. 

Mac to BCTpenaiOTca pacTeHHa, npoMexcyTOHHbie no (JieHOTHny Mexcay BbiaeaeHHbiMH 
(JjopMaMH. OaHaxo npH paccMOTpeHHH Bcero KOMnaexca npn3HaKOB tbkmx pacTeHHii 
o6whho aenco yaaeTca othccth hx k oaHoii H3 3thx cjjopM. BepoaTHO, 3to OTpaxceHHe 
(JieHOTHnHHecKOH naacTHHHOCTH BHyTpn 3 H3BecTHbix reHOTHnoB Sorbocotoneaster. 

OTMeaeHbi HexoTopbie oco6eHHOCTH, o6uiHe ana Bcex <J>opM Sorbocotoneaster, koto- 
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Phc. 4. Sorbocotoneaster pozdnjakovii kh- 
3 HJibHHKOBoro Tuna (cfiopMa 3). 


pue eme He ocBemaAHCb b AHTepa- 
Type. TaK, xycTbi b npHpoae OTJiHna- 
»Tca CHJibHofi noBpejimaeMOCTbio, 
oco6eHHO npon3pacTaioinne noA 
nojioroM Jieca. Bo 3 mo>kho, 3 to o 6 t>- 

BCHfleTCfl BbICOKOH AOMKOCTblO BeT- 
Befi S. pozdnjakovii, KOTopbie o6jia- 
MbiBaioTca onaaaioiUHMH cynbaMH ae- 
peBbeB. B ycjiOBHax flicyrcKoro 
6oTaHHHecKoro caaa cyxHX BeTBeii Ha 
S. pozdnjakovii iiohth hct. 

S. pozdnjakovii o 6 jiauaeT onpe- 
aeneHHOH BereTaTHBHoii noaBHac- 
HOCTbfo. Ha Jiec0B03H0ii aopore hamh 
HafiaeHO nonra noAHOCTbro BbixopHe- 
naHHoe h o 6 jiOMaHHoe y caMoro oc- 
HOBaHHS ctboahkob pacTeHHe, 06 - 
pa30BaBiuee nynox >XH3Hecnoco6Hbix 
XHpyromHX no 6 eroB. S. pozdnjakovii 
cnoco 6 eH o6pa30BbiBarb h xopHeBtie 
OTIipblCKH Ha paCCTOBHHH HeCKOJlb- 
KHX CaHTMMeTpOB OT MaTepHHCKOrO 
KycTa; 3 to OTMenaAocb h b flxyTcxoM 
6 oTaHHHecKOM caay (rieTpoBa, Ha 3 a- 
poBa, 1986). 3th oco6chhocth, one- 
bhaho, cnoco 6 cTByioT BereTaTHB- 
HOMy bo3o6hobjichhio S. pozdnjako¬ 
vii nocne 6 ernbix HH30Bbix noacapoB, KOTopbie nepHOAHHecKH npoHcxoasT b MecTax ero 
o6HTaHHA. 

no aaHHbiM B. H. rnarncoBoii (KpacHaa KHHra..., 1988) h coTpyaHHKOB JlxyTcxoro 
CoTaHHHecxoro caaa, a Taxace comacHO ony 6 jiHKOBaHHofi HH(j)opMauHH (Apeajrbi..., 1980), 
S. pozdnjakovii MoaceT pa3MHoacaTbca nepeHKaMH. 

Ilnoflbi S. pozdnjakovii ccopeBaioT bo 2-ii noaoBHHe aBrycTa. HaMH He OTMeneHbi 
cnynaH noeaaHHa hx acHBOTHbiMH (xax h iuioaob Cotoneaster b otahhhc ot iuioaob 
Sorbus). OflHaKO b npHpoae b KOHue ceHTaOpa nnoAbi S. pozdnjakovii yace oTcyrcTBOBajiH 
Ha Bcex xycTax, b to BpeMa xax b Jlxyrcxe ohh eme xpenxo AepacaAHCb Ha BeTBax ao 
H acTynneHna ycToiiHHBbix Mopo30B h ycTaHOBAeHHa chokhoto noKpoBa bo 2-ii AexaAe 
oKTa 6 pa 1995 r. 

JlHCTonaa b npHpoAe Ha6AiOAaAca bo 2-ii nonoBHHe ceHTa6pa. npHHeM AHcn>a (Jjopw 
1 h 2 onaaaioT ucahkom, He pacnaAaacb Ha ahctohkh (npH3Hax npocToro ahctb b otahhhc 
ot Sorbus). 

Bee 3 (JiopMbi npHMepHO paBHOBepoaTHO BCTpenaiOTca b aio 6 om noAXOAameM sxoTone 
H3yneHHOH TeppHTopHH, rae ohh o 6 hhho npoH3pacTaioT Bee BMecTe. Tax hto KaKHX-AH 6 o 
cymecTBeHHbix SKOAorHHecKHX otahhhh MeacAy hhmh ycTaHOBHTb He yAaAOCb. ripoaBAa- 
eTca AHLiib He BnonHe OTneTAHBaa tchachuha npeoOaaaaHHa KH3HAbHHKOBOii (3-ii) (j»pMbi 
b 6 oAee ocBeTAeHHbix h cyxHX sxoTonax. ripn yMeHbmeHHH AetJiHUHTa Baarn h yBexiHHeHHH 
coMKHyrocTH xpoH 6 oAee o6bi4Ha pa 6 HHOBaa (1-a) cjiopMa (Ns 1). 

XapaKTepHO, hto bo Bcex CAynaax o6HapyaceHHa Sorbocotoneaster b Tex ace (jDHTOue- 
H03ax pocAH h o6a poAHTeAa — Sorbus h Cotoneaster, o6a b 6oAbineM o 6 hahh, neM 
Sorbocotoneaster. 3to HaBOAHT Ha MbiCAb, hto TH6pHAH3auHOHHbie npoueccw Meatay 
Sorbus h Cotoneaster, a Tax ace raOpHnaMH nocAeAyiomHX noKOAeHHii HAyr h cefinac. 



7* 
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BepoHTHOCTb 3Toro B03pacTaeT h noTOMy, hto cpoKH UBeTeHHa Bcex 3 bhbob nepecexaioTca 

BO BpeMeHH. 

3KoaornwecKaa aMnaHTyaa Sorbocotoneaster HecxoabKO tunpe, weM 3TO cwHTaaoct 
paHee. Oh aeiiCTBHTeabHO aBaaeica b npHpoae o6nHraTHbiM Kaabue(})HTOM (BCTpewaeTca 
TOJTbKO Ha flOJiOMHTax h H3BecTH»Kax). Ho no OTHomeHHio k xapaKTepy nowBeHHO-rpyH- 
TOBoro yBjiaxcHCHHa S. pozdnjakovii aBaaeTca cxopee Me30Kcepo(^HTOM, weM KcepocjwroM. 
B Me30Kcepo^3HTHocTH Toxe npoaBaaeTca npoMexyrowHaa npnpoaa p»6hhokh3hjibhh- 
xa — Mexay raiiHWHbiM mc30(})htom Sorbus h THnHHHbiM Kcepo(J)HTOM Cotoneaster. 
riocjieaHHH b CeBepHoii A3 hh npo»Bji»eT ce6a hmchho Tax, h TOjitKO Ha ioxchoh (h 
foro-3aiiaflHOH?) oxpaHHe apeaaa aBaaeTca Me30(J)HT0M (Apeajibi..., 1980, h ap.). 

IlocToaHHO h b HaH6oJibineM o6hjihh Sorbocotoneaster pozdnjakovii npoH3pacraeT b 
COCH aKaX V OoHHTeTa pa3HOTpaBHO-6pyCHHWHblX H pa3H0TpaBH0-T0J10KHaHK0BbIX. Ohh 
pacnpocTpaHeHbi Ha xpyrbix (15—20, ao 30°) cicnoHax cBeTOBbix 3 kciio3hlihh b HHTepBane 
a6coaioTHbix bwcot 250—580 m. nowBbi canbHO KaMeHHCTtie, MeaiconpotJjHnbHbie, Mep- 
3aoTHbie, aepHOBO-Kap6oHaTHbie onoa3oaeHHbie h aw CKpbiTo onoa3oaeHHbie. HecMOTpa 
Ha xpoHHwecKyfo cyxocTb BepxHHX ropH30HTOB, 3 th nowBbi HaxoaaTca noa BaHaHHeM 
npoMbiBHoro hjih noaynpoMbiBHoro pexHMa h xopouio apeHHpoBaHbi (FleTpoBa, 1971). 
3 th CBoiiCTBa nowB Ha KapOoHaTHbix nopoaax, bhbhmo, b ochobhom h co3aaioT ycaoBHa 
aaa oweHb cBoeo6pa3Horo h thuhwhoto 3aecb coweTaHHa b obhom <J)HTOueH03e tbkhx 
sKoaornwecKH pa3aHHHbix BnaoB, xax Pinus sylvestris h Picea obovata, Pinus sibirica-, 
Sorbus sibirica, Atragene sibirica h Cotoneaster melanocarpus', Vaccinium uliginosum h 
Agropyron jacutorum, Pulsatilla multifida h ap* CoMKHyTocTb xpoH b TaKHX cocHaxax 
oObmHO 0.45—0.60. 

rioanecoK pa3pexceHHbiH, ho MHoroBHaoBofi. TpaBJiHO-KycTapHHwKOBbiH apyc pa3pe- 
*eHHbiii (noKpbiTHe 20 — 30 %). MoxoBo-aHiuaHHHKOBbiH apyc He pa3BHT. B accouHaunax 
HacwHTbiBaeTCa no 27 — 43 BHaa cocyancTbix pacTeHHii. C nocToaHCTBOM, 6hh3khm k 
100 %, BCTpeqaioTca: Pinus sylvestris , 2 Betula platyphylla (npHMecb), Rhododendron 
dahuricum, Sorbus sibirica, Cotoneaster melanocarpus, Sorbocotoneaster pozdnjakovii. 
Spiraea media, Pentaphylloides fruticosa, Lonicera altaica, Rosa acicularis, Salix 
taraikensis, Atragene sibirica. 06HnbHbi (sp—cop.!) Vaccinium vitis-idaea, Arctostaphy- 
los uva-ursi, Arctous erythrocarpa, Tofieldia cernua. Heo6nabHbi (sol) Viola dactyloides, 
Phlojodicarpus sibiricus, Sanguisorba officinalis, Rubus saxatilis, Carex melanocarpa, 
Pulsatilla multijida, Saussurea hypargyrea, Pyrola chlorantha, Aquilegia parviflora, 
Cypripedium guttatum, Artemisia tanacetifolia, Lathyrus humilis, Limnas stelleri, Elytry- 
gia jacutorum, Galium boreale, Gymnocarpium jessojense. 

IlpH onpeaeaeHHH oiiothocth nonynauHH Sorbocotoneaster pozdnjakovii b cocHaxe 
pa3HOTpaBHO-6pycHHHHOM OKa3aaocb 11 oco6eii Ha 500 m 2 (no 1 HMMaTypHOMy h 
BH prHHanbHOMy pacTeHHio, 9 reHepaTHBHbix), a b cocHaxe pa3HOTpaBHO-ToaoKH»HKO- 
bom — 6 Ha 500 m 2 (HaiiaeHbi Toabxo reHepaTHBHbie oco6h). 

IlpH CHHXeHHH KpyTH3HbI CKJIOHOB BO 5 - 10 °, H3MeHeHHH HX 3KCI103HLIHH Ha TeHeBbie 

(S. pozdnjakovii He oTMeweH ToabKO Ha ceBepHbix cxaoHax), npH yBeanweHHH moluhocth 
nowBeHHoro caoa b cocTaBe apeBocToeB wacTO yBeaHWHBaeTCa aoaa ywacrHH Larix 
cajanderi, coMKHyTocTb xpoH B03pacTaeT ao 0.65—0.7. 06biwHO yBeaHWHBaeTCa h tycTOTa 
noaaecxa H3 Rhododendron dahuricum (ao 50 %). BnaoBoe pa3Hoo6pa3He TpaBaHO-xyc- 
TapHHHKOBoro apyca naaaeT, 6oaee hbh MeHee pa3BHT MoxoBo-aHiuaHHHKOBbiH noKpoB. 
BcTpewaeMocTb h o6unue Sorbocotoneaster pozdnjakovii b Taxnx ycaoBHax CHHxaiOTca. 
Oh OTMeweH 3aecb b cocHaxax 6pycHHWHO-apnaaoBbix aHiuaiiHHKOBbix ( Dryas viscosa, 
Cladina stellaris), apHaaoBo-apicroycoBbix pHTnaneBbix (Rhytidium rugosum) h poaoaeH- 
apOHOBblX: 6pyCHHWHbIX H TOaOKHaHKOBO-6pyCHHWHbIX. 

H3peaxa Sorbocotoneaster pozdnjakovii BCTpewaeTca eaHHHWHbiMH ocoSbmh Ha OTKpbi- 
Tbix xpyTbix cxaoHax neHenaeHOB — Ha xypyMHHxax c (JjparMeHTaMH pa3HOTpaBHO-apH- 
aaoBbix neTpoc|)HTHbix TyHapocTeneii. Obhh pa3 oh 6bia HaRaeH Taxxce b oxp. r. ToMMOTa 
b roay6HWHo-MoxoBOM aHCTBeHHHWHHxe c npHMecbio xeapa ( Pinus sibirica ). 


2 JlaTHHCKHe Ha3BaHHS pacTCHHM naHbi no cBoaKe C. K. MepenaHOBa (1981). 
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Apeajibi Sorbus sibirica h Cotoneaster melanocarpus orpoMHbi h iiowth HaneraioT apyr 
Ha apyra. Sorbus sibirica — npeHMymecTBeHHO ceBepoa3HaTCKHH OopeaabHbiH bha, 
3axoflHiuHH b EBpony AHiiib b ceBepHo-BOCTOWHOH ee nacTH: Cotoneaster melanocarpus — 
CBpa3HaTCKHH GopeajibHOMOHTaHHbiH bha. TeM He MeHee apean Sorbocotoneaster pozdn¬ 
jakovii y3K0J70KajieH. Hccomhchho, ocoGchhocth Kap6oHaTHoro cy6crpaTa 3aecb cbirpajiH 
BaxHyio pojib, xoth 6bi noTOMy, wto KH3HAbHHK »Bji»eTC» oGjiHraTHbiM Kajibue(})KnoM, a 
p»6HHa TOJibKO Ha xapCoHaTHbix nopoaax MoxeT pacTH b Mecroo6HTaHHax KH3RnbHHKa 
(cxaxeM, b ocTenHeHHbix cocH»xax). Ho pa6HHa h KH3HJibHHK pacTyT cobmcctho Ha 
Kap6oHaTHbix MaccHBax CeBepHoii A3HH Ha naomaaax, HecoH3MepHMO 6onbiiiHX, Hexean 
apean Sorbocotoneaster. H Ha caMOM AaaaHCKOM Haropbe, h Ha npHneraiomeM k HeMy 
IlpHJieHCKOM IlJiaTO IUlOmaflH 3THX MaCCHBOB C npaKTHHeCKH TeMH xe yCAOBHHMH cpeflbl 
b flec»TKH pa3 npeBbiuiaioT BbiaBneHHbiii apeaji pa6HHOKH3HAbHHKa. YwHTbiBaa 3to, a Taxxe 
h to, wto Sorbocotoneaster pozdnjakovii BbirnaaHT BnojiHe CaarononywHbiM bhaom h, xax 
KaxeTca, HeT npnwHH, npenaTCTByioiijHX ero ycneuiHOH SKcnaHCHH b coBpeMeHHbix 
ycaoBHax, moxho npeanoaoxHTb, wto S. pozdnjakovii — HeosHAeMHK roaoueHOBoro 
B03pacTa, He ycneBiiiHH eme pacceaHTbca 6oaee uiHpoKO. B nojib3y THnoTe3bi A. H. IIo- 
apKOBoii o naeiiCToueHOBOM BpeMeHH npoHcxoxaeHHa S. pozdnjakovii Bpoae 6bi cbhac- 
TeabCTByeT npHypoweHHOCTb S. pozdnjakovii k onpeaeaeHHoii pacTHTeabHOH (JiopMauHH, 
oxapaKTepH30BaHHOH KOMiiaeKCOM peaHKTOBbix bhaob naeftcTOueHOBoro npoHcxoxaeHHa 
(Ilo»pKOBa, 1953). B caMOM aeae, 0Tpe30K npHaaaaHba, rae Hbme o6HTaeT S. pozdnjako¬ 
vii, b nepHoabi naeiiCTOueHOBbix noxoaoaaHHH nocayxna pe<})yrHyMOM aaa HecKoatKHX 
OTHocHTeabHO Tenaoaio6HBbix bhaob, KOTopbie HbiHe coxpaHHAHCb b HxyTHH b xawecTBe 
peiiHKTOBbix ToabKo 3aecb. CeBepHbie rpaHHUbi hx coBpeMeHHbix apeaaoB npoxoaaT 
3HawHTeabHo loxHee ( Dryopteris filix-mas, Polygonatum ojficinale, Pedicularis grandif- 
lorum h ap.). 3tot xe ywacTOK h Hbme aBnaeTca caMbiM Tenaoo6ecneweHHbiM Ha 
AaaaHCKOM Haropbe b BereTauHOHHbiii nepHoa. OaHaxo KapfxmaTHbie MaccHBbi npoaoa- 
xaioTca aaaexo Ha ceBep, nowTH ao uiHpoTbi ^xyrcxa, rae aeTOM Tenaa 3HawHTeabHO 
6oabiue, ho S. pozdnjakovii h ynoMaHyTbix peaHKTOB TaM HeT. S. pozdnjakovii b otahwhc 
ot 3thx peaHKTOBbix bhaob HCKafowHTeabHo 3HMOCToeK h 6e3 noBpexaeHHH nepeHocHT 
TeMnepaTypbi B03ayxa HHxe -50 °C npn hh3kom cHeroBOM noKpoBe b ycaoBHax HxyTCKoro 
6oTaHHweCKoro caaa (IleTpoBa, Ha3apoBa, 1986). TaKHM o6pa30M, ywHTbiBaa, wto ynoMa- 
Hyrbie peaHKTOBbie pacTeHHa hmciot coBepuieHHO HHyio npHpoay, HexeaH S. pozdnjakovii, 
npoH3pacraHHe hx Ha obhoh h toh xe TeppmopHH (ho b coBepuieHHO apyrax sKOTOiiax!) 
He MoxeT cayxHTb apryMeHTOM ana BbiBoaa o chhxpohhom hx noaBaeHHH 3aecb. 
KoMnaexc xe apKToaabiiHiicKHX peaHKTOB, npeacTaBneHHbiH 3aecb xe Ha KapOoHaTHbix 
nopoaax, h Toxe, bhahmo, othochiuhhch k aeaHHKOBbiM iiepnoaaM naeiiCToneHa ( Dryas 
punctata, Carex glacialis, Lloydia serotina. Campanula dasyantha h ap), Taxxe He HMeeT 
HHwero o6mero c Sorbocotoneaster pozdnjakovii. Ohh Toxe 3aHHMaioT sKOTOiibi, otahw- 
Hbie ot TaxoBbix h S. pozdnjakovii, h «HeMopaabHOH» rpynnbi peaHKTOB. A caywan, Koraa 
S. pozdnjakovii BCTpewaeTCa b pa3HOTpaBHO-apHaaoBbix TyHapocrenax, o&bacHHMbi HaaH- 
wneM noaxoaaiHHx ana Hero mhkpo3kotohob b sthx 6HoreoueH03ax, KOTopbie npocTpaH- 
CTBeHHO KOHTaKTHpylOT C ueH03aMH, OnTHMaJlbHblMH aaa pa6HHOKH3HAbHHKa. K TOMy xe 
nocaeaHHe o6hwho HaxoaaTca Bbiuie no CKaoHy, weM TyHapocTenH, wto o6aerwaeT 
rpaBHTauHOHHMH 3aHoc AHacnop. EaHHCTBeHHbiii ueHoaaeMeHT, KOTopbiii MoxeT «po- 
AHHTb» S. pozdnjakovii c naeiiCToueHOM, — sto thuhwhuh ana ero MecTOo6HTaHHii 
(aeco-) crenHoii (bhah Pulsatilla, Phlojodicarpus, Artemisia h t. a ). Ho Bee bhah 3toh 
rpynnbi, oSHTaiomHe b npeaeaax apeaaa Sorbocotoneaster pozdnjakovii, eaBa ah moxho 
Ha3BaTb 3aecb peaHKTOBbiMH. IlosTOMy aaa (JropMauHH, k KOTopoii npHypoweH 5. pozdn¬ 
jakovii, aBHbie peaHKTbi naeiicToueHa KaK pa3 He xapaKTepHbi. 

HTaK, Bonpoc o BpeMeHH npoHcxoxaeHHa S. pozdnjakovii ocraeTCa oncpbiTbiM. 

B KawecTBe pa6oweii rHnoTe3bi o bo3moxhoh npnwHHe, nocayxHBmeii ToawKOM k 
rH6pHAH3aiiHH Sorbus h Cotoneaster, BbiABHraaca (JiaKTop noBbiuieHHoro ecTecTBeHHoro 
paaHauHOHHoro (Jxma, KOTopbiii CBoiicTBeHeH mhothm o6aacTaM AaaaHCKoro Haropba, b 
tom wncae h HaxoaamHMCa no6aH30CTH ot apeaaa Sorbocotoneaster. OaHaKO b MecTax 
npoH3pacTaHHa S. pozdnjakovii paaHauHOHHaa o6cTaHOBKa KaK pa3 HopMaabHaa. 
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rioHTH Bee H3BecTHbie HaxoxfleHHB S. pozdnjakovii npHypoaeHbi k aonHHe p. AaaaH, 
noxa He BbiacHeHO, KaK oh pacnpocrpaHeH BaanH ot Hee. 

y’KejiaTeubHO npoBecra cxpemnBaHHe Bcex ynacncoB ra6pHflH3auHOHHoro npouecca c 
nocjieflyroiuHM xapHonornwecKHM h 6hoxhmhwcckhm H3yaeHHeM nonyaeHHbix rH6pHaoB. 
25 o6pa3UOB ceMaH H3 7 nyHKTOB h reHepaTHBHbie pacTeHHa Bcex 3 (jjopM, Heo6xoaHMbie 
ana TaKHx HCcneaoBaHHii, HMeioTca ceiiHac b BxyTCKOM 6oTaHHwecxoM caay. 

Mbi comacHbi c no3flHaxoBbiM (1952), KOTopbiii cwHTan pa6HHOKH3HUbHHK nepcnex- 
THBHbiM ana cejiexuHH. flna 3thx ueaeii b nepByio owepeab cneayeT o6paTHTb BHHMaHHe 
Ha ero «pa6HHOByio» (JropMy, nnoabi xoTopoii o6naaax>T npexpacHbiMH BxycoBbiMH 
KawecTBaMH, h KOTopaa k TOMy xe HMeeT HaHBbicuiyio cpeau 3 (|)opM ypoxaiiHocTb. KpoMe 
Toro, S. pozdnjakovii BecbMa aexopaTHBeH h nepcnexTHBeH ana ueaeii 03eaeHeHHa (H3 
nuTOMHHKOB), oco6eHHo b paiioHax TaexHoii 30Hbi KpaiiHero CeBepa. 

B ueaax coxpaHeHHa S. pozdnjakovii b npupoae Mbi npeanaraeM opraHH30BaTb 
6oTaHHwecKHii 3axa3HHK naomaabio oxoao 400 km 2 Ha nerae p. AaaaH Bbiuie noc. YruHO 
(puc. 1). 3aecb, iiomhmo aaHHoro Bnaa, npoH3pacTaioT h apyrwe SHaeMHKH h cyOsHaeMHKH 
AaaaHCKoro Haropba, a Taxxe mhoxcctbo naeiicToueHOBbix peauKTOB h bhbob, 3aHeceH- 
Hbix b KpacHyio KHHry pecnyCnHXH (KpacHaa KHHra..., 1987): Campanula aldanensis, 
C. dasyantha, Dryas viscosa, D. punctata, Anemonastrum calvum, Saussurea hypargyrea, 
Saxifraga staminosa, Lloydia serotina. Rhododendron adamsii h ap- 

B «KpacHoii KHHre PCOCP» (1988) npeanaraeTca 3anpeT py6ox b aecax, rae 
npoH3pacTaeT Sorbocotoneaster pozdnjakovii, h TiuaTenbHaa oxpaHa hx ot noxapoB. B 
CB33H c 3thm ctoht oTMeTHTb, 4to aeca 6eperoB p. AaaaH aBnaioTca BoaooxpaHHbiMH h 
pyOxaM He noaaexaT. K TOMy xe ocHOBHaa aacTb nonyaauHii S. pozdnjakovii npoH3pac- 
TaeT Ha xpyTbix cxnoHax, rae aeco3aroTOBKH, HepeHTa6eabHti. flepHoaHwecKHe noxapbi 
aBaaioTca ecTecTBeHHbiM (JjaxiopoM, nocToaHHo aeiicTByromHM b MecToo6uTaHHax pa6u- 
HOKH3HabHHKa, h, no-BHaHMOMy, cepbe3Hoii yrpo3bi yHHHTOxeHHa BHaa ohh He HecyT. B 
HacToamee BpeMa noxapbi b apeaae S. pozdnjakovii o6bi4HO 6biCTpo racaTca cayx6aMH 
aecoaBHaoxpaHti c onopHbiMH nyHKTaMH b noc. Harna, ropoaax Tommotc h AaaaHe. 
Owaru B03ropaHHa CBoeBpeMeHHo o6HapyxHBaioTca, Tax xax stot 0Tpe30x p. AaaaH 
aBaaeTca aoBoabHO oxHBaeHHoii aBHaTpaccoii. 
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SUMMARY 

New data on morphology and habitats of hybrid x Sorbocotoneaster pozdnjakovii Pojark is given. 
Three forms of Sorbocotoneaster are identified. A botanical reserve should be organized to conserve 
this hybrid. 


yjlK 581.45 : 581.143 : 581.522.68 : 582.475 


Bot. xypH., 1998 r., t. 83, N? I 
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CE30HHBIH POCT XBOH IIPEflCTABHTEJIEH POflA PICEA ( PINACEAE ) 

B yCJIOBHHX HHTPOflYKHHH 

I. T. KISCHENKO. SEASONAL GROWTH OF NEEDLES IN SOME INTRODUCED SPECIES 
OF THE GENUS PICEA ( PINACEAE) 

PteyneHO 5 bxaob pona Picea, npoH3pacTaiouiHX b fxnaHHHecKOM caay rieTpo3aBoncKoro rocynapcTBeHHOro 
yHHBepcHTeTa (nojnoHa cpeflHefi Tafini). OfiHapyxeHbi nocTOBepHbie paniHWHa Mextay BHiiaMH no cpoxaM HawaJia, 
OKOHwaHHB x KyjibMKHauHx npxpocTa no6eroB. ycTaHOBJieHO, hto BexixwHHa ronx^Horo npHpocTa no6eroB 
o6ycnoKnxBaeTCB rnaBHbiM o6pa30M xHTeHCHBHOCTbio, a He npoaonxcHTejibHOCTbio pocTOBbix npoueccoB. BbiXB- 
neHbi paniHHxs b axxaMXKe npxpocTa nofieroB aCopxreHHoro x xHTpoayuxpoBaHHbix bruob, cBX3aHHbie co 
cneuHcJiX'jecKofl peaKuxex Bxaa Ha aKOJionmecKHe ycjioBXH KOHKpeTHoro nepxojia BereTauxx. ycTaHOaneHO, 
hto ocobexHOCTH ce30HH0ro pocTa no6eroB 3aBxc»T b ochobhom ot TeMnepaTypHoro pexiHMa Boiayxa x b 
M eHbmeii creneHH — ot ero BjiaxcHOCTx x aTMOccJiepHbix ocaaxOB. 

M3BecTHO, hto 6ojibuiHHCTBO a6opHreHHbix BHflOB apeBecHbix pacTeHHii TaexcHoii 30Hbi 
Pocchh b KpynHbix npoMbiuijieHHbiii ueHTpax CHJibHO CTpaaaeT ot 3arp»3HeHH» aTMoafiep- 
Horo B03flyxa. Mexyty tcm MHorae BHjibi xbohhmx pacTeHHii H3 apyrax reorpatjiHwecKHx 
paiioHOB, b tom HHcne h HeKOTopbie npeacTaBHTejiH poaa Picea, xopomo nepeHocnT 
3ara30BaHH0CTb h 3aabiMJieHHe B03ayxa h, oTJiHwaacb nojiroBeHHocTbio, BecbMa aeicopa- 
THBHbi b TeweHHe Bcero roaa. KHTpoflyxitHR tbkhx bhjiob h o&beKTHBHaa oueHica hx 
nepcneKTHBHOCTH CTaHOBaTcx Bee 6ojiee aKTyanbHbiMH. CymecTByeT Hecxo/ibKO noaxoaoB 
npH H3yneHHH aaHHoro Bonpoca. Ilo mhchhio p»aa aBTOpoB (JTariHH, 1967; IlIxyTKO, 1991), 
BaxcHefiuiHM noKa3aTejieM nepcneKTHBHOCTH HHTpoayKUHH rbjmctcr CTeneHb cootbctct- 
BH» pHTMHKH pOCTa H pa3BHTH» paCTCHHR flHH3MHKe KJIHMaTHHeCKHX (})aKTOpOB. IIpOSB- 
ji»»Cb b npouecce 3 bojik>uhh xax npHcnocoSneHHe k exeroflHoii noBTopaeMOCTH miHMa- 
THwecKHx CMeH (IloTanoBa, 1983), ce30HHbiii phtm pocTa cnyxcHT HHTerpanbHbiM noKa3a- 
TeneM cTeneHH cootbctctbhh 6HonorHH BHaa mccthum ycjioBMM cpeabi (LUecTonanoBa, 
1982). 

B oTenecTBeHHOH JiHTepaType BbixcHeHHK) oco6eHHocTeii ce30HHoro pocTa (Jkjtochh- 
Te3Hpyiomero annapaTa XBoitHbix pacTeHHii yaeneHo cpaBHHTejibHO Mano BHHMaHHx 
(Cmhphob, 1964; C6oeBa, 1971; Ejiarmia, JTyxaHHHa, 1972). L)ejib Hauieii pa6oTbi — 
H3yneHHe b 3tom acneicre hHT pony uchtob poaa Picea b TaexcHoii 30He Pocchh. 
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TAEJlMIiA 1 

XapaKTepHCTHKa o6icktob HccneAOBaHHH 


Baa ejiH 

MecTO 

npoHcxoxfleHHfl 

caxeHueB, ropo,n 

Bo3pacT, | 

JICT 

BbICOTa, M 

Hamimie 

C£M£HOLLlCHHH 

Picea pungens 

Mhhck 

21 

9.7 

ECTb 

P. canadensis 

CaHKT-IIeTep6ypr 

33 

11.2 


P. mariana 

EyxapecT 

19 

4.7 

HeT 

P. obovata 

Mhhck 

33 

6.4 


P. abies 

netpo3aBOACK 

22 

5.8 

» 


MaTepnaji h MeTOAHxa 

HccjieAOBaHHa npoBOAWiH b 1989 — 1992 rr. b (xyraHHwecxoM cany nerpo3aBOACKoro 
rocyaapcTBeHHoro yHHBepcHTeTa, pacnonoxceHHoro Ha ceBepHOM 6epery neTpo3aBOACKOH 
ry6bi OHexcKoro 03. (noA30Ha cpeAHeii Taiira). 06i>eKTaMH HccneAOBaHHH cnyxcHAH 
npeflcrraBHTejiH 5 bhaob pona Picea : eub o6biKHOBeHHaa P. abies (L.) Karst., eub 
CH6HpcKaa P. obovata Ledeb., eub wepHaa P. mariana Britt., eub xaHAACKaa P. canadensis 
(Mill.) Britt., eub xoniowaa P. pungens Engelm. (Ta6n. 1). 

Ha6juofleHH» 3a poctom xboh npoBOflHjiH no MeTOAHKe A. A. MonwaHOBa h 
B. B. CMHpHOBa (1967). C noMombio ahhchkh H3Mepajin AAHHy xboh Ha oceBbix no6erax 
nepBoro nopaAxa c ioxchoh wacra xpoHbi Ha BbicoTe oxojio 1.5 m wepe3 xaxyibie 2 — 3 cyr 
c MOMeHTa pacnycxaHHa now ex h ao nojiHoro npexpameHHa pocra xboh. 06beM BbiOopxH 
no xaxcAOMy o6bexTy HccneAOBaHHH — 75 xbohhok. BejinwHHy cyrowHoro npHpocTa 
onpeaejiajiH xax pa3HHuy b ajihhc xboh MexcAy nocneAyiomHM h npeAiuecTByiouiHM 
HaSjnofleHHaMH, AeneHHyio Ha whcao cyrox 3Toro nepHOAa. 

KnHMaTHwecKHe AaHHbie perHCTpnpoBajiH Ha Cynaxcropcxon MeTeocTaHUHH (IleTpo- 
3aBOACxaa rHApoMeTo6cepBaTopHa), pacnojioxceHHOH b 3 km ioro-3anaAHee EoTaHHwecxo- 
ro caaa. Bee BbiOopxn npoBepeHbi Ha 3axoH HopMajibHoro pacnpeAeneHHa. KoacJjfjDHUHeHT 
KoppejiauHH, noKa3aTejib CTeneHH BJinaHHa (JjaxTopa h pa3JiHWHa MexcAy cpeAHHMH 
BeAHWHHaMH OUeHeHbl Ha AOCTOBepHOCTb. FIoKa3aTejlb TOWHOCTH onbITa AOBOAbHO BbICOK 

(2 — 3 %), a KoacJjfjDHUHeHT BapnauHH hcbcahk (10 — 15 %). 

Pe3yAbTaTbi h hx o6cy*AeHHe 

IlpoBeAeHHbie HCCAeAOBaHHa no3BOAHAH ycTaHOBHTb, wto cpoKH Hawajra pacnycxaHHa 
noweK H3ywaeMbix bhaob ejiH Moryr BapbHpoBaTb no roAaM b npeAenax 2 — 3 HeA. 
IloAo6HyK) H3MeHWHBOCTb Ha6nxiAajiH B. B. Cmhphob (1964) h H. B. UIxyTKO (1991). 

no MHeHHIO 3THX aBTOpOB, B TOAbl C TeOHOH H Apy*HOH BeCHOH pa3HHUa B CpOKaX 
pacnycKaHHa noweK b npeAenax oahoto BHAa ropa3AO MeHbine, weM b roAbi c xoaoahoh h 
3aTaxcHoii BecHoii. HamH AaHHbie comacyioTca c sthmh BbiBOAaMH. npH cpaBHeHHH 
OTAenbHbix bhaob eAH BbiacHRnocb, wto paHbuie Bcero HawHHaeTca pocT xboh y a6opn- 
reHHoro BHAa P. abies — 13 V — 3 VI. OcTajibHbie bham BCTynaioT b 3Ty <|>a3y Ha 3 — 6 cyr 
no3xe (Ta6n. 2). 

CpoKH npexpameHHa pocTa xboh Taxxce CHAbHo BapbHpyioT no roAaM h pa3AHwax)Tca 
Ha 3 — 22 cyr. Ilpn stom pa3HHua b epoxax y oTAenbHbix bhaob enn MoxeT cocTaBJiaTb 
ot 3 ao 6 HeA, wto comacyeTca c pe3ynbTaTaMH, nonyweHHbiMH paHee C. A. noTanoBoii 
(1983). y a6opHreHHoro BHAa P. abies pocT xboh npexpamaeTca 25 VI — 2 VIII. y 
HHTpoAyuHpoBaHHbix bhaob 3Ta cj3eHoc|}a3a 3axaHWHBaeTca Ha 3 — 14 cyr no3xce. 

noroAHWHbie H3MeHeHHa b epoxax Hawana h OKOHwaHHa pocTa xboh Bbi3biBax)T 
H3MeHeHHa h b npoAonxcHTenbHOCTH ee (JxipMHpoBaHHa, KOTopaa b 33bhchmocth ot BHAa 
BapbHpyeT ot 15 ao 81 cyr (Ta6n. 3). Han6oAee npoAonxcHTenbHbiii pocT xapaKTepeH nn» 
P. abies (25 — 81 cyr), a Han6ojiee xoponcHH — Ana P. mariana ( 18 — 36 cyr). 
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TABJIHUA 2 


TeMnepaTypHbifl pexHM B 03 jyxa b nepnon pocTa xboh y pa3JiHHHbix bhuob ejiH 


Baa 

Toabi 

nabaio- 

aeHHii 

Hanauo pocTa 


OKoHnaHHe pocTa 


u 

£ 
S 
§ S 
£ « 
b g 
S. £ 

U S 

D. 

SC u 

s * 

CQ 

O 

O 

At 

3* 

1 

a 

S 

£ 

y 

03 

£ 

«=I 

u 

«* 

& 

S 

3 S 
* a 

If 

V a. 

X «j 
cS EC 

u 

03 

O 

o 

At 

3* 

l 

U 

1 

B 

AS 

S 

2 
>> 
u 


u 

i 

3 

S 2 

£ g. 
o o. 

fc & 

o g 

X 

3 i 

03 

O 

u 

AS 

i 

& 

a 

S 

s 

y 

Picea 

1988 

7 VI 

20.7 

448 

24-26 VI 

22.2 

738 

22 VII 

20.4 

1249 

pungens 

1989 

16 V 

13.2 

292 

13-15 VI 

11.0 

695 

2 VIII 

21.2 

1556 


1990 

15 VI 

16.8 

450 

29 Vl-1 VII 

16.0 

520 

9 VII 

22.5 

633 

P. earn- 

1988 

6 VI 

20.9 

436 

13-16 VI 

13.9 

552 

18 VII 

23.2 

1164 

densis 

1989 

13 V 

11.5 

254 

30 V—2 VI 

13.8 

492 

2 VIII 

21.2 

1554 


1990 

4 VII 

14.6 

284 

29-31 V 

8.9 

259 

18 VI 

14.4 

384 

P. man- 

1988 

9 VI 

11.5 

471 

17-19 VI 

17.8 

599 

18 VII 

23.2 

1164 

ana 

1990 

7 VI 

6.3 

300 

10-14 VI 

8.3 

346 

25 VI 

16.8 

450 

P. obo- 

1988 

6 VI 

20.9 

436 

13-16 VI 

13.9 

552 

22 VII 

23.2 

1249 

vata 

1989 

19 V 

10.0 

323 

23—29 V 

13.8 

444 

25 VII 

15.0 

1398 


1990 

4 VI 

17.2 

292 

10-14 VI 

8.3 

346 

2 VII 

10.6 

522 

P. abies 

1988 

3 VI 

8.0 

381 

20-23 VI 

21.7 

673 

22 VII 

20.4 

1249 


1989 

13 V 

11.5 

254 

3-5 VI 

13.8 

543 

2 VIII 

21.2 

1556 


1990 

1 VI 

7.6 

268 

4-6 VI 

12.5 

298 

25 VI 

14.2 

450 


TABJIHUA 3 


IloKa 3 aTejiH npHpocTa xboh pa 3 JiHHHbix bhaob ejiH 


Baa 

ronbi 

Ha6;iiQaeHHH 

4aKCHMajibHfeiM 
CyTCWHblM 
npapocT, mm 

rOflHHHblH 
npHpOCT, MM 

npoiiojixH- 

TeJlbHOCTb 

pocTa, cyT 

Picea 

1988 

1.2 

23.2 

45 

pungens 

1989 

0.8 

29-8 

78 


1990 

1.7 

22.4 

15 

P. canadensis 

1988 

0.4 

20.3 

42 


1989 

0.4 

24.0 

81 


1990 

0.4 

17.9 

14 

P. mariana 

1988 

0.3 

15.5 

36 


1990 

1.1 

14.6 

18 

P. obovata 

1988 

0.3 

14.4 

46 


1989 

0.6 

16.3 

67 


1990 

0.8 

11.3 

28 

P. abies 

1988 

0.6 

23.5 

79 


1989 

2.2 

22.5 

81 


1990 

2.0 

20.8 

25 
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Ce30HHaa nHHaMwca TeMnepaTypbi Btmyxa h cyTonHoro npHpocTa xboh e^H. 

Foam: A — 1988, E — 1989, B — 1990. / — TeMnepaTypa B 03 ayxa; 2 — Picea abler, 3 — P. canadensis : 4 — P. pun- 
gens. no ropH 30 HTajibHhiM ochm — KanenaapHbie Mec&ubi. Flo BepTHKaJibHbiM ocjim: cjieBa — TeMnepaTypa Boaayxa, °C; 

cnpaBa — cyTOHHbifi npupocT, mm. 


yCTaHOBJieHO, HTO BpeMH KyJlbMHHaUHH npnpOCTa XBOH TaiOKe flOBOJlbHO CymeCTBeHHO 
H3MeHaeTC» no roaaM. Ebicrpee Bcero 3Ta 4>a3a HacTynaeT y P. obovata h P. canadensis 
(13—16 VI), a no3*e Bcero — y P. pungens (24—26 VI). MaxcHMajibHbiH npupocT xboh 
y pa3Hbix BHflOB ejiH Taxxce BapbnpyeT b innpoKHX npeaeaax. Ero HaH6ojibiuaa BejiHWHHa 
(b cpeflHeM 1.2—1.6 MM/cyr) o6HapyxceHa y P. pungens h P. abies. Y apyrax H3ywaeMbix 
BHflOB 3tot noKa3aTeflb MeHbine b 2—3 pa3a. CaeayeT noawepKHyTb, wto noroaHWHaa 
H3MeHHHBOCTb BejIHWHHbl MaKCHMajlbHOTO npHpOCTa y 3THX BHflOB MOXeT flOCTHraTb 

50—300 % (cm. pHcyHOK). 

OGHapyxeHHaa 3HawHTejibHaa H3MeHwHBocTb b npoaoaxHTeflbHOCTH h hhtchchbhocth 
pocTa xboh oGycjioBAHBaeT h cooTBeTCTByiomee pa3AHWHe b BejiHWHHe roanwHoro npnpo- 
CTa xboh. flflHHa xboh y P. obovata npH stom mojkct pa3JiHwaTbca b 1.5 pa3a, a y apyrHX 
BHflOB — He 6oflbiiie weM Ha 15 — 30 %. M 3 aaHHbix Ta6a. 3 caeayeT, wto HaH6oabtuaa 
flflHHa xboh (b cpeflHeM 25.1 mm) cJjopMHpyeTca y P. pungens. Y P. abies h P. canadensis 
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ee pa3Mepbi Hecxoabxo MeHbLue (20 — 22 mm), ay P. mariana h P. obovata cocTaBaaeT 
■cero 14 — 15 mm. AHajiH3 pe3yabTaTOB nccaeaoBaHHH c b naeTeabCTByeT o tom, wto 
■cnnwHHa roflHHHoro npnpocTa xboh oSycaoBaHBaeTca b ochobhom HHTeHCHBHOCTbio, a 
He npoaoaxHTenbHocTbro pocTa. Tax, xuiHHa xboh y P. pungens 6ojibiue, weM y P. obovata, 
> cpeflHeM iiowth b 2 pa3a. IlpH stom CKopocTb pocra xboh y nepBoro BHaa b 2—3 pa3a 
6oabtiie, a npoaoaxHTeabHocrb hx pocra npnMepHo oaHHaKOBa. 

OH3HoaorHaecKHe peaxunn pacTeHHii, b tom wncae h pocroBbie, onpeaeaaxiTCH 
AHana30H0M ToaepaHTHocra BHaa k (JjaxTopaM cpeabi (3axoH LLJeacfiopaa). CaeaoBaTeabHO, 
ycraHOBHB 3HaweHna cfiaxTopoB cpeau b xaxiweBbie nepnoabi pocTa, a Taxxe (JxipMy h 
CHay KoppeaauHOHHoii cbjoh Mexay anHaMHKOH npapocTa h H 3 MeHWHBocTbio sthx 
iJWKTOpOB, MOXHO CyaHTb O CTeneHH HX COOTBeTCTBHH Tpe6oBaHHBM OpraHH3Ma. 

no aaHHbiM 3-aeTHHX Ha6nx>aeHHH, Hawaao pacnycxaHna nowex npH HaH6oaee hh3koh 
cpeaHecyTOwHofi TeMnepaType B03ayxa (6.3 — 11.5 °C) OTMewaaocb y P. abies h P. mari¬ 
ana (Ta6a. 2). y ocTaabHtix BnaoB stot npouecc OTMewaeTca npH 10.0 — 20.9 °C. 
CaeaoBaTeabHO, Hawaao pocTa xboh y H3ywaeMbix bhbob He o6ycaoBaHBaeTca CTporo 
onpeaeaeHHofi TeMiiepaTypon B03ayxa, o weM CBHaeTeabCTByioT ee pa3JiHWHa b stot nepnoa 
Ha 5 — 11 °C. TeM He MeHee oco6chhocth BnaoB no hx Tpe6oBaTeabHOCTH k aaHHOMy 
4«KTOpy B 3TOT MOMeHT npOCMaTpHBaiOTCH C aOCTaTOHHOH OWeBHaHOCTbfO. 

CBa3b HaCTynaeHHa aaHHoii 4 )eH °4 ,a3I > 1 c TeMnepaTypoii B03ayxa o6HapyxeHa h 
apyrHMH HccaeaoBaTeaaMH (OpoaoBa, 1979; lUxyTXO, 1991). 

H3BecTHo, wto Ha xcH3HeaeaTeabHOCTb pacTeHHa 0Ka3biBaeT BanaHHe He Toabxo 
Texymee, ho h npeaiaecTByiomee xaxoMy-anOo npoueccy cocToaHHe cpeabi. Obhhm H3 
napaMeTpoB, no3BoaaiomHX oxapaKTepH30BaTb TenaoBoii pexcHM cpeabi 3a nepnoa c 
MOMeHTa nepexoaa TeMnepaTypbi B03ayxa wepe3 0 °C ao Hawaaa toh nan hhoh (J)eHo^>a3bi, 
BBaaeTca cyMMa rpaayc-wacoB. Kax BbiacHHaocb, stot noxa3aTeab aaa Hawaaa pocTa xboh 
ropa3ao 6oaee CTa6HaeH, weM npocTO Texymaa TeMnepaTypa B03ayxa. Oxa3aaocb, wto 
pocT xboh P. obovata HawnHaeTca npH 254—381 rpaa-w, a y HHTpoayunpoBaHHbix bhbob 
can — npn 254—471 rpaa-w. rioao6Haa CBa3b oOHapyxeHa h JI. A. OpoaoBon (1979). 
Bo BpeMa npexpameHHa pocra xboh cpeaHeMecawHaa TeMnepaTypa B03ayxa h cyMMa 
rpaayc-wacoB BapbHpyfOT b uihpoxhx npeaeaax — 11—23 °C h 380—1550 rpaa-w coot- 
BeTCTBeHHo. 3th aaHHbie CBHaeTeabCTByioT o tom, wto cpoxn npexpameHHa pocTa xboh 
y npeacTaBHTeaeii poaa Picea He CBH3aHbi c TeMnepaTypHbiM pexnMOM, a cxopee Bcero 
o6ycaoBaeHbi reHOTHnoM. Pe3yabTaTbi nccaeaoBaH hh JI. A. OpoaoBoii (1979) noxa3aan, 
•rro aaa Bcex HHTpoayaeHTOB poaa Picea Tenaa BnoaHe aocTaTowHO aaa 3aBepmeHHa 
roaHWHoro uHxaa pa3BHTHa BereTaTHBHbix nowex. 

06HapyjxeHo, wto b nepnoa xyabMHHaanH npnpoCTa xboh TeMnepaTypa B03ayxa h 
cyMMa rpaayc-wacoB Moryr H3MeHaTbca b 1.5 — 2 pa3a. noao6Haa mnpoxaa Bapnauna 
TeMnepaTypHoro pexcnMa yxa3biBaeT Ha OTcyTCTBne aBHoro BanaHna aaHHbix napaMeTpoB 
Ha xyabMHHauHK) npnpocTa y Bcex H3ywaeMbix BnaoB. 

Han6oaee npncnoco6aeHHbiM x mccthum sxoaorHwecxHM ycaoBnaM OeccnopHo aBaa- 
eTca a6opnreHHbiH Bna P. abies, xoropbiii Han6oaee onTHMaabHO pearnpyeT Ha H3mchwh- 
BOCTb (JjaxTopoB cpeabi. CaeaoBaTeabHO, o creneHH aaanTnpoBaHHOCTH HHTpoayaeHTOB 
moxcho npeanoaoxHTeabHo cyaHTb nyreM cpaBHeHna aHHaMnxn hx pocTa n pocTa 
aOopnreHHoro BHaa, npn6eraa x noMomH xoppeaaanoHHoro aHaaH3a. 

npoBeaeHne Taxoro aHaan3a no3BoaHao o6Hapyxnn> npaMyxi n aoBoabHO TecHyxi 
CBH3b (r = 0.7—0.9) Mexay aHHaMHXoii npnpocTa xboh P. abies n aHaaornwHbiM noxa3a- 
TeaeM P. canadensis. B oTHomeHnn P. mariana 3Ta CBH3b nowra b 2 pa3a caa6ee. 
KoppeaauHa aHHaMnxn npnpocTa a6opnreHHoro n ocTaabHbix H3ywaeMbix BHaoB ean He 
o6HapyxeHa. BeanwnHa xostJxJmaHeHTa xoppeaanHH y nocaeaHHx cocTaBaaeT 0.4—0.8. 
CaeaoBaTeabHO, moxcho npeanoaoxnTb, wto pocTOBbie peaxann y sthx BnaoB HHTpoay- 
ueHTOB BecbMa cnabHo OTaHwaioTca ot TaxoBbix y aOopnreHHoro Bnaa. 

npoBeaeHne ancnepcnoHHoro aHaan3a no3BoaHao BbiaBHTb cnny BanaHna HexoTopbix 
sxoaornwecxnx (JjaxropoB Ha anHaMHxy npnpocra xboh H3ywaeMbix BnaoB ean (TaSa. 4). 
BbiacHHaocb, wto cnaa stoto BanaHna moxct BecbMa 3aMeTHO H3MeHaTbca xax no roaaM, 
Tax n Mexay roaaMH. HanpHMep, TeMnepaTypa B03ayxa o6ecnewnBaeT H3MeHWHBocTb 
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TAEJIHIiA 4 


rioKa3aTejib cn.rjbi bjihahha 3KOJiornMecKOro (JiaxTopa Ha pocT xboh 

pa3JlHHHblX BHflOB ejIH 


[OAbl 

Ha6fllO- 

aeHHfi 

Picea 

pungens 

P. cana¬ 
densis 

P. mari¬ 
ana i 

P. obo¬ 
vata 

P. abies 



TeMnepaTypa Boaayxa 


1988 

0 

38 

47 

30 

9 

1989 , 

34 

64 

59 

60 , 

21 

1990 

22 

0 

75 

77 

96 



BjiaxHocTb Boaayxa 



1988 

12 

10 

5 

0 

6 

1989 

82 

15 

68 

3 

2 

1990 

99 

4 

0 

4 

98 


ATMOcc}>epHbie ocaaxn 


1988 

5 

8 

5 

0 

1989 

32 

86 

11 

8 

1990 

40 

1 

11 

7 


npHpocTa xboh y P. pungens ao 34, ay P. abies — no 96 %. BaaxHOCTb B03ayxa moxct 
nOHTH nOJIHOCTblO OnpeneJIHTb HHTeHCHBHOCTb pOCTa XBOH y 3THX BHflOB ejIH. Hao6opoT, 
(JiopMHpoBaHHe xboh y P. obovata onpefleaaeTca aaHHbiM (JjaxTopoM Bcero Ha 3—4 %. 
ATMOCfJjepHbie ocaaxH iiowth He bjihhiot Ha pocT xboh P. obovata h P. mariana, a b 
OTHomeHHH apyiHx BHflOB ejiH HHorfla iiowth HanojioBHHy o6ecnewHBaiOT H3MeHWHBocn> 
npHpocTa XBOH. 


BbIBOflbl 

1. PacnycxaHHe BereTaTHBHbix iiowex y Picea abies (a6opnreHHoro BHfla) HawHHaeTca 
Ha 1—3 Hefl paHbiue, weM y HHTpoayuHpoBaHHbix bhaob. 

2. PaHee Bcero xyabMHHauHa npHpocTa xboh npoHcxoflHT y P. obovata h P. canaden¬ 
sis, a no3xe Bcero — y P. pungens. Flpn 3 tom HaH6oabiiiaa BejiHWHHa npHpocTa 
xapaKTepHa ana P. abies h P. pungens, y apyrax bhaob OHa b 2 — 5 pa3 MeHbme. 

3. CpoKH Hawaaa, xyjibMHHauHH h oxoHwaHHa pocTa xboh noa BjinaHHeM sxoaorHwec- 
khx (JiaKTopoB oweHb CHjibHO BapbHpyioT H3 roaa b rofl. 

4. HaH6oaee aaHHHaa xboh (jjopMHpyeTca y P. pungens h P. abies. BeaHWHHa aaHHoro 
noKa3aTeaa o6ycjiOBjiHBaeTca b ochobhom HHTeHCHBHOCTbio, a He iipoaoAXHTejibHOCTbfo 
ee pocTa. 

5. flHHaMHKa npHpocTa xboh y HHTpoayueHTOB BecbMa 3aMeTHO oTJiHwaeTca ot TaxoBoii 
y a6opHreHHoro BHfla (xax cneuHtJjHwecxaa peaxuna Ha xoHxpeTHbie sxoaorHwecxHe 
ycaoBHa Toro hah hhoto BereTauHOHHoro nepHoaa). 

6. Hawaao pacnycxaHHa nowex y eaH b h3bccthoh Mepe 3 bbhcht ot TeMnepaTypHoro 
pexHMa B03ayxa. 

7. CTeneHb BUHaHHa sxoaorHwecxHx (JjaxTopoB Ha poor xboh BecbMa 3aMeTHo MeHa- 
eTca no roaaM h pa3AHwaeTca no OTaeabHbiM BHaaM ejiH. 

MccjienoBaHHa npoBOflanncb no HaywHofi TeMe nporpaMMbi «yHHBepcHTeTbi Pocchh» 
(rpaHT 2-101-24-39). 
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FleTp 03 eiBoaCKHH rocyaapcTBeHHbifi yHHBepcHTeT nouyneHo 9 XII 1996 


SUMMARY 

Five species of the genus Picea have been studied in the Botanical garden of the Petrozavodsk 
University in a subzone of the middle taiga. Reliable differences among the species in dynamics of 
shoot growth were found. The value of the annual increase in shoot length is determined essentially 
by the rate rather than duration of growth. Differences in dynamics of shoot growth between 
aboriginal and introduced species are revealed. These differences are connected with the specific 
sponce of a given species to the ecological conditions of this or that period of vegetation. The pattern 
of the seasonal growth increment of shoot is shown to be dependent essentially on the temperature 
regime and to a lesser extent on the humidity and atmosphere precipitations. 


YUK 581.9(471.43) 


Got. xypH., 1998 r., t. 83, N? I 


© If. B. EjiaroBemeHCKHH 

rEPBAPHH A. n. IIIEHHHKOBA B OOHflAX YJIbHHOBCKOrO 
OEJIACTHOrO KPAEBEflHECKOrO MY3EH 

1. V. BLAGOVESHCHENSKY. A. P. SHENNIKOV’S HERBARIUM 
OF THE ULYANOVSK LOCAL LORE MUSEUM 


IlpMBejieHbi cBeaeHHH o cocraBe rep6apna, cogpaHHoro AneKcanapOM nerpoBimeM LUeHHHKoBbiM h ero 
coTpynHHKaMH b 1914—1921 it., hctopmm ero coaaamia h cOBpeMeHHOM coctohhhh. rep6apnii HaciHTbiBaeT 
550 rep6apHLix jihctob c 337 BHjaMH cocyjtHCTbix pacTeHHH. 

B ocHOBy rep6apH» 6buiH nojioxceHbi MaTepHajibi reo6oTaH hm ec ko to o6cnenoBaHH» 
jiyroB, co6paHHbie AjieKCaHjipoM IleTpoBiiweM LLIeHHHKOBbiM b 1914—1921 rr. Ha TeppH- 
TopHH Chm6hpckoh rySepHHH (HbiHe 3to yjib»HOBCKaa o6ji., wacTHWHo TeppHTopH» 
IleH3eHCKOH h CaMapcKofi o6jiacTeii, MopaoBHH, HyBauiHH h TaTapcTaHa). B reo6oTaHH- 
wecKHX HccjienoBaHH»x npHHHManH ynacTHe CTyaeHTbi yne6Hbix 3aBeneHHH IleTep6ypra, 

B TOM WHCJie BblCIHHX (EeCTyXceBCKHX) KypCOB. CpeflH HHX - H3BeCTHbIH BnOCfieflCTBHH 

yHeHbiii-reo6oTaHHK HBOHHa floHaTOBHa BomaHOBCKaa-rHeHat}) (eio H3ynajiHcb CypcKHe 
nyra h co6npajicn rep6apHii b AjiaTbipcKOM h KypMbiuiCKOM ye3iiax b 1915—1917 rr.). 
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Chm6hpckhh nepnon JKH3HH A. n. IIIeHHHKOBa noapo6HO onncaH b Haiueft pa6crre 
(BjiaroBemeHCKHH, 1989), rae npHBOAaTca ccmjikh Ha Maiepnanbi (Jiohaob rocynapcTBen- 
Horo apxHBa YnbaHOBCKOH o6ji. 

IUcHHHKOBbiM h ero coTpyflHHKaMH 3a nepHOfl 1914—1921 rr. 6biJiH npoBeaeHbi 
MapuipyTHbie h CTaunoHapHbie nccneAOBaHHa jiyroB no peicaM Eapbiin, Cypa, CBnara, 
Bojira, a Taxace Boaopa3aejibHbix jiyroB h necHbix yroflHH bhc penHbix aojihh (ye3Abi 
KypMblUICKHH, ApflaTOBCKHH, AjiaTbipcKHH, ByHHCKHH, CHM6npCKHH, KapCyHCKHH, CeH- 
nineeBCKHH, CbnpaHcKHfl). HccneAOBaHna conpOBoayiajiHCb c6opOM 6oraToro rep6apna, 
KOTOpblii AOJlXCeH 6bIJl CTaTb OCHOBOH 3KCn03HUHH JiyTOBOrO My3e» B CHM6npCKe (HbIHe 
yjibaHOBCK). IIIchhhkob yAejiaji 6ojibinoe BHHMaHne c03jaHHK) Taxoro My3ea h CHHTan 
ero noaBJieHHe b ropoae oahhm h3 ecTecTBeHHbix pe3yjibTaTOB 3aBepnieHna nccjieAOBaHna 
JiyroB. O nocjieflHHX UIchhhkob (1919: 3) nncaji: «B OTHOineHHH KawecTBeHHOM jiyra 
Chm6hpckoh ry6epHHH 3aMewaTejibHO pa3Hoo6pa3Hbi. Be3 npeyBennHeHna mojkho cxasaTb, 
hto CHM6npcKaa ryGepnna 3aHHMaeT b stom OTHOineHHH BbiAaiomeeca, ecnn He hckjiio- 
HHTejibHoe nojioxceHHe cpeflH apyrax MeciHOciefl EBponeficxoH Pocchh». 

B flaJibHenuieM JiyroBoii My3efi, no mhchhio IIIeHHHKOBa, AOJiaceH 6bin pa3pacTncb b 
o6iahh ceJibcKOxo3»HcTBenHbm My3efi Ty63eMCTBa. OAHaxo sthm nnaHaM He cyacneHO 
6buio c6birbca. IloMemeHHa h cpeACTB ana My3ea He Hauinocb. rep6apHH 6bin nepeaan 
Ha xpaHeHne b Chm6hpckhh ecTecTBeHHO-HCTopnHecxHH My3en (HbiHe YnbaHOBCKnii 
o6nacTHOH KpaeBeanecKHn My3efi). CxoabKO Bcero rep6apHbix jihctob 6mjio nepeaano 
UleHHHKOBbiM My3eio, cefinac cKa3arb rpyano. HMeiorca nnuib yKa3aHna Ha to, hto npn 
cocTaBJieHHH nepenHa Heo6xoAHMbix SKcnoHarOB oh cHHTan B03MoacHbiM HMeTb cBbiuie 
800 bhaob pacTeHHH b KOJinnecTBe 5000 repOapHbix jihctob. 1 

K HacTOameMy BpeMeHH coxpaHHJiocb 550 repSapHbix jihctob, OTHOcamnxca k 337 
BHflaM pacTeHHH. Mhoid repOapna noniGno H3-3a h eyao bjictb op m en b h bi x ycjiOBHH 
xpaHeHna (3aTonneHne boaoh nojiynoflBajibHbix noMemeHHH, cbipocTb, 3apaaceHH0CTb 
rpnOicaMH). CoxpaHHBUiHnca repOapnfl OTpecTaBpnpOBaH, cHCTeMaTH3npoBaH. 3aHeceH b 
HHBeHTapHyio KHnry, aBTopoM jjaHHOH CTaTbH Ha Hero cocTaBJieHbi xonnexnHOHHaa onncb 
h KapTOTeKa. B rep6apnH ceMeiicTBa pacnonaraioTca no ajicJjaBHTy, ponbi b npejjejiax 
ceMencTB h bham b npeaejiax poaob — Taxxe no antJjaBHTy. TepOapnbie jihctbi xpaHaTca 
b cnennaJibHO cnejiaHHbix nanxax. PacreHna HaxneeHbi Ha xaproH 6yMa*nbiMH nojiocxaMH 
(t. e. y OTpecTaBpHpoBaHHbix o6pa3UOB coxpaHeH xapaxxep mohthpobkh IIIeHHHKOBa). 

IlpeACTaBJieHHbie b repOapnn 337 bhaob OTHOcaTca k 5 oinejiaM: Lycopodiophyta (2 
BHAa), Equisetophyta (7 bhaob), Polypodiophyta (10 bhaob), Pinophyta (1 bha), Magno- 
liophyta (317 bhaob). 

repOapHH BKjnoHaeT b ce6a 61 ceMeficTBO. HanGonee noiiHO npeACTaBAeHbi: Caryop- 
hyllaceae (41 bha), Brassicaceae (34), Poaceae (32), Cyperaceae (30), Ranunculaceae 
(21), Chenopodiaceae (20), Fabaceae (18), Salicaceae (13), Liliaceae (10), Geraniaceae 
(7), Orchidaceae (7), Violaceae (7), Juncaceae (7); Equisetaceae (7), Potamogetonaceae 
( 6 ). 

MHorne ceMeficTBa OTcyrcTByioT H3-3a Toro, hto nacTb repSapna yHHHToaceHa, b tom 
HHcne raKHe MaccoBbie, xax Asteraceae, Apiaceae, Lamiaceae, Scrophulariaceae (Bcero 
bo (jjjiope yjibaHOBCKOH o6jiacTH HacHHTbiBaeTca 115 ceMeficTB). 

H3 npeACTaRneHHbix b rep6apnH bhaob 264 co6paHbi Ha TeppnTopHH, HbiHe othoch- 
mefica k yjibaHOBCKOH o6ji. IlpHneM 4 Bnaa b nocneAHee AecaTHAeme 3Aecb He OTMena- 
jincb: Gypsophila fastigiata L., 2 Carex capillaris L., C. buxbaumii Wahlenb., Platanthera 
chlorantha (Cust.) Reichenb. Bo3mojkho, bham hchc3jih b pe3yjibTaTe HHTeHcnBHOro 
xo3aHCTBeHHoro ocBoeHna TeppnTopHH, a bo3mo>kho, 6mah npocTo He 3aMeneHbi nocne- 
AyiouiHMH HccneflOBare^aMH. HanpnMep, Bassia hyssopifolia (Pall.) O. Kuntze h Carex 
pediformis C. A Mey., npeACTaBJieHHbie b rep6apnn IIIeHHHKOBa, 6binn o6HapyaceHbi b 
yjibaHOBCKOH o6a. JiHLUb b nocAeAHne roAbi. TeM He MeHee (JiaxT coKpauieHna hhcjich- 


1 UleHHUKoe A. IJ. floicjiaa 06 ycTpoiiCTBe jiyroBoro My3ea. PyKonwcb, 1917 r. (rocynapcTBeHHbifi apxHB 
yjibaHOBCKOH oCnacTH. <t>. 46. On. 10. Ea. xp. 243). 

2 JIaTHHCKHe Ha3BaHHH pacTCHHH npHBeneHbi no ceoaxe C. K. MepenaHOBa (1993). 
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booth hjih HCwe3HOBeHH» BHflOB b paae MecToo6HTaHHH OHeBHfleH. Tax, Gladiolus 
imbricatus L„ KOTopbiii b 1916 r. yica3biBanca ana OKp. c. KypoeaoBO (Hbme p. n. Bapbiui), 
cefiHac TaM He BCTpeaaeTca. H3 264 bruob repSapwa, co6paHHbix Ha TeppHTopHH 
yjibaHOBCKOfi 06 a., 31 bru OTHOCHTca b HacToamee BpeMa k pe^KHM h HCwe3aiomHM aaa 
oGjiacTH. CpeflH hhx Psathyrostachys juncea (Fisch.) Nevski, Equisetum ramosissimum 
Desf., Carex atherodes Spreng., C. diluta Bieb., C. melanostachya Bieb. ex Willd.., 
Herminium monorchis (L.) R. Br„ Dactylorhiza incamata (L.) Soo, Orchis militaris L., 
Fritillaria ruthenica Wikstr., Paeonia tenuifolia L. llocneaHHe 3 BHaa 3aHeceHbi b 
KpacHyio KHHry Pocchh (KpacHaa..,, 1988). 

KpoMe Toro, b rep6apHH HMeioTca peaKHe aaa Bcefi ueHTpaabHofi hbcth npHBoaxtCKOH 
B03BbiiiieHH0CTH BHabi, co6paHHbie 3a npeaeaaMH coBpeMeHHbix rpaHHu yhbanoBC- 
koh 06 a.: Acorus calamus L., Cypripedium macranthon Sw„ Najas major All., Nardus 
stricta L., Schivereckia podolica (Bess.) Andrz. ex DC., Sisymbrium polymorphum (Murr.) 
Roth, Asplenium ruta-muraria L., Carex distans L. IlocneaHHe 2 BHaa Ha TeppHTopHH 
yjibaHOBCKOfi 06 a. HHKoraa He OTMeaaaHCb. 

Oco6biH HHTepec npeacTaBaaioT rep6apHbie o6pa3itbi 6oraTefiuiHx bojdkckhx noitMeH- 
hux ayroB, HbiHe HaBceraa yrpaHeHHbix H3-3a 3aTonaeHna hx BoaaMH KyH6bmieBCKoro 
BoaoxpaHHanma. 

TaKHM o6pa30M, HayHHaa aeHHOCTb CHM6HpcKoro rep6apna UleHHHKOBa, a TaioKe 
caa3aHHbix c hhm HayHHbix pa6oTa (IUchhhkob, 1919, 1924, 1930) coctoht eme h b tom, 

STO OHH aaiOT B03MOXHOCTb CpBBHHTb (j)J 10 py H paCTHTeUbHOCTb Havana H KOHlta XX B., 
a 3HaHHT, h caeaaTb npaKTHvecKHe BbiBoau aaa oxpaHbi h BoccTaHOB/ieHHa KopeHHoii 
paCTHTeabHOCTH. 
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SUMMARY 

Information on the herbarium collected by Alexandr Petrovich Shennikov and his associates in 
1914—1921 as well as its history and present condition is given. The herbarium includes 550 sheets 
representing 337 species of plants. 
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O COflEPatAHHH TPOOHHECKHX BEIHECTB 
y AJIbOHiiCKIIX PACTEHHH APMEHHH 

A. N. ZIROIAN, R. K. SIMONIAN, V. A. DAVTIAN, A. V. ARUSTAMI AN. 

THE CONTENTS OF THE TROPHIC SUBSTANCES IN ALPINE PLANTS OF ARMENIA 

HsyneHo coAepxamie Tpo^HiecKux bciiicctb (yrneeanoB h a30THCTtix coenHHCHHH) y 15 bhhob anbnuHCKHx 
pacTeHHH ropbi Aparau na BbicOTe 3200 m Haa yp. m. ycTaHoaneno, hto aaanramiOHHbie npoueccbi Bbicoxorop- 
Hbix 6 homop 4> ocyiuecTBJisuoTca nnaBHbiM oSpasoM nyreM noBbuuetnui ypoBHa HHTerpaumi KopHe-jiHCTOBoro 
oSMena ripn coxpameHHH paccTOSHHa Mexmy sthmh opranaMH. IlpuieM b opraHax pacTeHHH youiHBaeTca cHtrre 3 
Tpo4>HiecKHx BeuiecTB, ocoSeHHO ymeBOAOB h a30THCTbix coenHHeHHH. 3 to cnoco6cTByeT noBbiuietnuo hx 
yCTOHHHBOCTH K SKCTpeMajlbHblM ycjIOBHBM CyiUSCTBOBaHHJI. 

B BbicoKoropHOM noace Apmchhh (2600 — 3700 m Haa yp. m.) b ochobhom npeoOna- 
aaiOT neTpotJiHJibHbie buhm, aKononniecKaa sbojuouhr KOTopbix uuia b HanpaBJieHHH 
B03pacraiomeH kpho- h ncHxpo4)HJiH3auHH. Jinx hhx xapaxTepHbi Taioxe reo<|)HTH3auHa 
h MHHnaTiopH3aun», conpoBoaoiaiomaacR KanecTBeHHOH nepecTpoiiKOH MeTaMepoB 6ojiee 
BbicoKoro nopauica (innanepHOcrb, noayuiKOBHflHocTb, KOHicoo6pa3HocTb, po3eTOHHOCTb h 
aepHoo6pa3HOCTb xcH3HCHHbix (JiopM) (BocKaHRH, 1966; HaxyupHuiBHJiH, 1976; Ma3ypeH- 
ko, 1986). IlpHcnoco6neHHe anbnHHcKHx pacreHHH k SKcrpeMajibHbiM ycnoBHRM BbicoKo- 
ropHH npoHcxoflHT nyreM H3MeHeHna hx (J)h3hojioio-6hoxhm hhcck hx noKa3aTejiefi (Pefi- 
Hyc, 1964; Jlapxep, 1978; ropbiuiHHa, 1979; 3npo»H, Ka3ap»H, 1987). L(ejib Haineti 
pa6oTbi — H3yneHHe couepxcaHHR HexoTopbix TpocpnwecKHx BemecTB b Haji3eMHbix h 
nofl3eMHbix opraHax anbnHHCKHx pacTeHHH. 

MaTepHan h MeTOflHKa 

HccjieaoBaHHR npoBOUHJiH b 1991—1995 rr. b anbnHHCKOM noace ropbi Aparau 
(3200 m Haa yp. m.) Ha BbicoxoropHOM 6oTaHH«iecKOM CTaunOHape HHcrmyra 6oTaHHKH 
HauuoHanbHOH axaaeMHH Hayx Pecny6jiHKH ApMeHHR. 

H3ynanH cjieayiomHe 15 bhaob anbnnflCKHx pacreHHH, npOH3pacraiomHX b kobpobmx 
(Alchemilla grossheimii Juz., Astragalus incertus Ledeb., Campanula tridentata Schreb., 
Chamaesciadium acaule (Bieb) Boiss., Cirsium tomentosum C. A. Mey., Myosotis alpes- 
tris F. W. Schmidt, Sibbaldia semiglabra C. A. Mey., Taraxacum stevenii DC., Trifolium 
ambiguum Bieb., Veronica gentianoides Vahl), nyroBbix ( Carex orbicularis Boott, 
Deschampsia cespitosa (L.) Beauv.) h neTpocpHTHbix (Delphinium foetidum Lomak., 
Nepeta supina Stev., Thymus rariflorus C. Koch) coo6mecTBax. 

O htom accy H3ynaeMbix bhaob no (JipaKuHRM (Hafl3eMHaa nacTb — cre6ejib, jihct; 
nofl3eMHaa — xopeHb, KopHeBHiua, nyxoBHubi) onpeaejiajiH b cootbctctbhh c o6menpH- 
HSTblM MeTOflOM (PoflHH H flp., 1968). IlpH H3yHCHHH IIOfl3eMHbIX OpraHOB paCTeHHH B 
HccjieayeMbix accounaunax BbixanbiBaJiH TpaHmen go 1 m ajihhoh h 1 m my6HHOH. B 
nepnofl UBeTeHHR pacTeHHR tpHKcnpoBa™ Han3eMHyio h nou3eMHyio (JiHTOMaccy, 3aTeM c 
3—4-xpaTHOH noBTopHOCTbio onpeuejiajiH couepxcaHHe pacTBopHMbix caxapoB (EpMaxoB 
h up., 1952), xpaxMana (Octpobckhh, EBHHUxaa, 1960), (JropM a30Ta (Bejio3epcKHH, 
IIpOCKypRKOB, 195 1), CBOOOflHblX aMHHOKHCJIOT (MapKOCRH, 1958). FIOKa3aTeJIb TOHHOCTH 
onbiTa He npeBbimaeT ±7 %. 


Pe3yjibTaTbi h o6cynmeHHe 

CoflepxcaHHe yrneBOflOB b Haa3eMHbix h nou3eMHbix opraHax pacreHHH pe3KO pa3JiHHHO 
h BapbnpyeT cootbctctbchho ot 0.47 ao 7.64 h ot 0.77 no 5.87 % Ha 1 r cyx. Maccbi 
(Ta6n. 1). HaHMeHbinee coaepacaHne (oco6chho b Han3eMHbix opraHax) OTMeweHO y 
neTpo^iHjibHbix BHaoB. BepoaTHO, 3TO cBR3aHO c ObicTpbiM pacxoaOBaHHeM ymeBOflOB b 
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TAEJIHUA 1 

CoaepxcaHHe ymeBoaoB b ajibnuficKHX pacTeiiHsx ApMeHHM 


Bua 


yrjieBOflu, % na 1 r cyx. Maccbi 


paCTBOpMMbie 

caxapa 

KpaxMaa 

cyMMa 

ynneBonoB 

0.90 

4.50 

5.40 

2.25 

3.15 

5.40 

0.45 

0.74 

1.19 

2.21 

3.18 

5.39 

2.11 

5.30 

7.41 

0.57 

3.16 

3.73 

2.71 

4.93 

7.64 

1.35 

2.84 

4.19 

1.80 

0.60 

2.40 

0.92 

4.95 

5.87 

1.42 

2.12 

3.54 

0.86 

4.05 

4.91 

3.94 

3.29 

7.23 

0.92 

2.29 

3.21 

0.66 

4.95 

5.61 

0.24 

0.53 

0.77 

2.84 

3.46 

6.30 

0.47 

0.45 

0.92 

2.88 

2.95 

5.83 

0.45 

2.78 

3.23 

1.34 

0.47 

1.81 

2.28 

0.16 

2.44 

1.80 

1.80 

3.60 

0.45 

4.85 

5.30 

0.21 

1.14 

1.35 

2.25 

1.35 

3.60 

0.32 

0.61 

0.93 

0.45 

1.35 

1.80 

0.17 

0.30 

0.47 

0.38 

3.63 

4.01 


Alchemilla grossheimii 
Astragalus incertus 
Campanula tridentata 
Chamaesciadium acaule 
Cirsium tomentosum 
Myosotis alpestris 
Sibbaldia semiglabra 
Taraxacum stevenii 
Trifolium ambiguum 
Veronica gentianoides 
Carex orbicularis 
Deschampsia cespitosa 
Delphinium foetidum 
Nepeta supina 
Thymus rariflorus 


IlpHMCwaHHe. 3 necb H BTa 6 a. 2 : HanlepTOii - 
non seproii — noa^eMHasi. 


- Haa3eMHan nacTb pacTeHHH, 


6ojiee TepMO(J)HJibHbix ycnOBHHx npon3pacTanH» (ecjiH b KOBpoBbix (})HT0ueH03ax 3a 
BereTauHOHHbiii nepnofl (Hionb—aBrycr) TeMnepaiypa nOHBbi Ha my6HHe 5 cm b cpenHeM 
cocraBJiaeT 12 °C, 15 cm — 10, 25 cm — 9.5, 35 cm — 9.5, 45 cm — 9 °C, to b 
neTpocJ)HTHbix cooOmecTBax — cootbctctbchho 20.5, 14.5, 12.5, 11.5, 11 °C (3npoflH, 
1988)). 

JXnst Hajj3eMHofl h non3eMHOH nacTefi pacTCHHil xapaKTepHO b ochobhom noBbiuieHHOe 
coflepxaHHe KpaxMana no cpaBHeHHio c pacTBopnMbiMH caxapaMH. FIpHweM H3 15 
H3yHeHHbIX BHAOB y 1 1 B H3JI3CMHOH HacTH OOJlbLUe HaKanjIHBariCH KpaXMaJI, M JlHLLlb y 3 
bhaob coaepxanHe caxapOB npeBarmpoBano. Flo cyMMe ymeBOflOB b Haji3eMHbix opraHax 
Ha nepBoe MecTO BbixojiaT bham KOBpoBbix coo6mecTB (hto CBHflerenbcTByeT o KopMOBOii 
UeHHOCTH 3THX pacTeHHH). llpH HCCJieflOBaHHH COflepXCaHHfl pa3JlHHHbIX (jjOpM a30Ta 
BbisBJieHO (TaOji. 2), hto OojibuiHHCTBo bhjiob Oonbuie HaKaiuiHBario OejiKOBbin h ne6eji- 


8 EoTaHimecKiiH xypHan, N« 1, 1 99S r. 
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TABJ1HUA 2 


CoaepxaHHe a30TMCTbix coejiHHeHHii b ajibnHftcKHX pacreHMax 
ApMCHHH 


Bua 

A30T, Mr/r cyx. Maccbi 

! AMHHOKHCJiOTbi, 

Mr/r cyx. Maccbi 

6ejiKo- 

Bblfl 

He6ejiKO- 

Bblft 

cyMMa He- 

3SMCHHMbIX 

o6ma« 

cyMMa 

Alchemilla grossheimii 

31.99 

16.35 

5.21 

1.65 

12.01 

1.14 

44.59 

6.07 

Astragalus incertus 

23.28 

16.47 

9.02 

7.23 

4.22 

2.23 

27.91 

13.07 

Campanula tridentata 

16.58 

14.79 

6.19 

3.41 

3.75 

0.22 

20.30 

2.39 

Chamaesciadium acaule 

20.92 

14.3 

8.67 

5.22 

3.95 

0.58 

15.50 

6.66 

Cirsium tomentosum 

8.50 

7.48 

6.00 

6.72 

3.55 

0.61 

20.88 

7.54 

Myosotis alpestris 

18.07 

13.84 

8.03 

4.36 

3.80 

1.57 

18.08 

9.14 

Sibbaldia semiglabra 

14.00 

9.90 

6.01 

1.60 

9.21 

0.90 

16.80 

7.07 

Taraxacum stevenii 

24.13 

17.99 

8.17 

1.81 

10.43 

0.89 

43.22 

9.29 

Trifolium ambiguum 

24.13 

18.90 

8.47 

3.60 

5.99 

1.14 

27.41 

16.53 

Veronica gentianoides 

16.41 

14.01 

7.28 

3.47 

6.89 

0.48 

25.10 

3.01 

Carex orbicularis 

10.04 

9.14 

3.96 

2.43 

3.38 

0.30 

15.32 

1.39 

Deschampsia cespitosa 

8.49 

7.14 

6.31 

5.56 

3.72 

0.74 

23.45 

7.38 

Delphinium foetidum 

17.96 

10.62 

8.74 

4.38 

5.78 

0.85 

27.51 

4.18 

Nepeta supina 

16.26 

15.19 

6.24 

1.81 

3.79 

0.31 

17.62 

1.73 

Thymus rariflorus 

17.31 

12.39 

3.39 

0.81 

2.63 

0.13 

12.52 

1.87 


KOBbIM a30T B H3.93CMHOH HflCTH, HeM B nOfl3eMHOH, HTO, nO-BHflHMOMy, CB»3aHO C 
HHTCHCH(|)HKaUHCH (J)OTOCHHTe3a C aKTHBHHM BKJTIOHeHHeM a30Ta B 6ej]KOBbie COeflHHeHHfl. 
KaK h b cjiynae ymeBoaoB, Mexay BHaaMH cymecTByioT 3aMeTHbie pa3HHMH« b coaepxaHHH 
<J)opM a30Ta. HaH6ojibiiiHM HaiconncHHCM o6mero a30Ta b Haa3eMHOH ctjjepe OTjiHHaeTca 
Alchemilla grossheimii, HaHMeHbiiiHM — Carex orbicularis. Oco6eHHO BbicoKoe coaep- 
xcaHHe 6ejiKOBOii 4>opMbi a30Ta b Haa3eMHon c(J>epe oTMeneHO y npeacTaBHTejiefl 6o6obwx. 
B ochobhom Taicaa xe KapTHHa o6HapyxnBaeTca h ana KopHeBon ctjjepbi. 

B a30TH0M o6MeHe pacreHHH 3HaHHTejibHoe mccto 3aHHMaioT aMHHOKHCJiOTbi. HauiH 
HCCJieaoBaHHa nOKa3ariH (ra6ji. 2), hto y Bcex brsob b Haa3CMHOH nacTH no cpaBHeHnio 
c kophhmh 6onbine o6mnx h HC3aMeHHMbix aMHHOKHcjioT. noBbiineHHoe HaKonneHne 
aMHHOKHCJiOT b Haa 3 eMHbix waciax pacreunn BbicoKoropnii aBJiaeTca npeanocbuncon ana 
aKTHBHoro CHHTC3a 6ejiKa, HanpaBJieHHoro Ha noBbiineHne hx ycTOHH hbocth k axcTpe- 
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MaJlbHblM yCJIOBHHM cymecTBOBaHHS. BbICOKHM COflepxaHHeM aMHHOKHCJIOT B H£W3eMHOH 
nacTH xapaKTepH3yK)Tca Taraxacum stevenii h Alchemilla grossheimii, hh3khm — Thymus 
rariflorus. B nofl3eMHOfi wacTH 6onbiiiHM HaKonjieHHeM emhhokhcjiot BbiflenaioTca b 
ochobhom 6o6oBbie. 3 to, no-BmiHMOMy, aBJiaeTca (Jm.noreHeTH'tecKH o6ycjiOBneHHOH 
oco6eHHOCTbio aaHHoro ceMeficTBa, hto KoppejiHpyeT c pe3ynbT3raMH HaKonjieHHa 6en- 
KOBOro a30Ta. 

CneayeT Taoce noflHepKHyTb, hto b KawecTBeHHOM oTHomeHHH aMHHOKHcjiOTbi Haa- 
3eMHoii h nofl3eMHOii HacTeit OflHoro h toto *e Bnaa HenaeHTHHHbi, a pa3HHua emhho- 
KHCJiOTHoro Ha6opa cocTaBJiaeT ot 1 ao 4 KOMnoHeHTOB. 

TaKHM o6pa30M, aaanTauHOHHbie npoueccbi ajibtiHHcKHx pacreHHH ocyiueciBjiatorca 
c noMoiubio HapacTaiiHa o6mero ypoBHa HHTcrpauHH xopHe-jiHCTOBoro o6MeHa, hto 
npHBeJIO K nOBblUieHHIO HX yCTOHHHBOCTH B yCJIOBHHX BbICOKOropHH. IlpHHeM MOptJjOtJtH- 
3HOJiorHHecKaa aaairraitHa pacreHHH uina b HanpaBJicHHH yMeHbiueHHH pa3MepoB Tena h 
coKpameHHa paccToaHna Meamy nonapHO pacnojioxceHHbiMH accHMHjiHpyioiUHMH h MeTa- 

(XWIHHeCKHMH OpraHaMH - KOpHHMH H JIHCTbflMH. B CBS 3 H C 3 THM ypOBeHb CHHTC 3 E 

Tpo(J)HHecKHx BemecTB aBJiaeica toh 4>H3HanorHHecKOH ochoboh, KOTopaa onpeaejiaei 
HHTCHCHBHOCTb XH3HeHHbIX npOuecCOB paCTCHHH, npOH3pacTatOIHHX B BbICOKOropbaX. 
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EpeeaH 


SUMMARY 

The results of the analysis of the trophic substances (carbohydrates and nitrogenous compounds) 
in 15 species from the mountain Aragats (altitude of 3200 m) are presented. High level of integration 
of the root-leaf metabolism with decreasing distance between these organs becomes evident. The 
synthesis of carbohydrates and nitrogenous compounds increases. This favours the stability of the 
alpine plants under the extreme conditions of high mountains. 
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HOBblE BHJIIjI PO^A PSEPHELLUS (ASTERACEAE) 

C CEBEPHOrO KABKA3A 

A. A. ALIEVA. THE NEW SPECIES OF THE GENUS PSEPHELLUS ( ASTERACEAE ) 
FROM THE NORTHERN CAUCASUS 


ripHBejieHbi onHcaHHH 3 hobbix 3hacmhhhi>ix BnaoB pojia Psephellus H3 pauinqHbix paiioHOB CeBepnoro 
Kasxa3a: P. alexeenkoi h P. gamidii — H3 BHyrpHropHoro JIarecTaHa, P. pseudoandlnus — H3 ropHOii Hnryuie- 
THH. 


Pofl Psephellus Cass. xapaicrepH3yeTcs HajiHHHCM 6ojibinoro HHCjia jioicajibHbix 3Hjie- 
MHHHbix BHflOB, TaKHx xax P. andinus Galushko et Alieva, P. annae Galushko, P. chere- 
panovii Alieva, P. hymenolepis (Trautv.) Boiss. h ap., npoHcxoxmeHHe KOTopbix CB»3aHO 
C KJIHMaTHHecKHMH, 3fla(J)HHeCKHMH, HCTOpHHeCKHMM (JiaKTOpaMH. 

B nocjieflHHe roiibi o6HapyxceHbi HOBbie SHneMHHHbie BOcTOHHOKaBKa3CKHe Bmbi pona, 
MaTepHanbi o KOTopbix 6mjih noflroTOBJieHbi k ny6nHKauHH b c6opHHKe «®jiopa CeBepHoro 
KaBKa3a h Bonpocbi ee hctophh», H3aaBaeMOM HeweHO-HHryiiicKHM rocyaapcTBeHHbiM 
yHHBepcHTeTOM b r. rpo3HOM. OflHaxo BHe3anHaa CMepTb AHaTOJiHa HBaHOBHHa TajiyiiiKO, 
ocHOBETejia h peflaxTopa c6opHHxa, H3BecTHoro yHeHoro-6oTaHHKa, a Taxxce co6mth» 
nocjieflHHx JieT b HenHe He ociaBJiaiOT Haaexmbi Ha to, hto c6ophhk yBHflHT cbct. 

HacToaiuaa craTbfl coaepxcHT flHarH03bi hobmx bhaob. 

Psephellus alexeenkoi Alieva sp. nov. (sect. Psephellus). — Perennis. Radix longa, 
lignosa, crassa, simplex, multiceps, caudice evoluto. Caules numerosi, erecti, 20—25 cm 
alt. inferne ramosi, araneosi, costulati, tota longitudine dense foliosi. Folia supra dense 
araneosa, griseola glandulis multis obsita, subtus griseolo-tomentosa; radicalia numerosa 
ad 6—7 cm lg„ curcuitu late ovata, pinnatisecta, segmento terminali 2 cm lg., 0.6— 
1.0 cm It., ovato vel ovato-lanceolato, apice obtusato vel acuto, in mucronem cartilagi- 
neum; basi cuneatum, integerrimum vel grosse dentatum abeunte; lateralibus 3—4 jugis, 
ellipticis, 1.0—1.5 cm lg., 0.3—0.4 cm It., basi dentatis, apice acutis vel obtusatis in 
mucrones cartilagineos abeuntibus; folia caulina in numero 8—10, valde diminuta, basalia 
pinnatisecta, segmentis lateralibus 2—3 jugis, lanceolato-ellipticis; suprema oblongo-lan- 
ceolata, apice acutata, omnia mucrones cartilagineos gerentia, integerrima. Calathidia 
solitaria parvula. Involucri ovato-cilindrici, 1.2—1.4 cm It., phylla appendicibus rotundis, 
3—4 mm lg., 3—5 mm It., albis vel flavescentibus, dorso brunneis, margine late 
albo-membranaceis, fimbrillis albis, 3—4 mm lg.; receptaculi setae albae, 6—7 mm lg. 
Flores rosei, marginales leviter radiantes. Achaenia brunnea, 4—5 mm lg., pappus 
simplex, 2—3 mm lg. FI. VII—VIII. 

T y p u s: Daghestania. Fauces fl. Avarskoe Kojsu. Jugum Gamczil. Distr. Sovetskyi, 
prope pag. Cekob, 1300—1400 m s. m., in declivibus australibus schistosis, 23 VI 1976, 
A. Alieva (LE). 

Affinitas. Speciei P. galushkoi Alieva (sect. Psephellus) appropinquat sed caulibus 
numerosis, segmentis lanceolato-ellipticis (non linearibus), involucris ovato-cylindricis 
(non ovatis), pubescentia atque habitu bene differt. 
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Area geographica. Daghestania. Fauces fl. Avarskoe Kojsu (figure, 1). Species 
cndemica. 

Habitat. In declivibus schistosis. 

In honorem florae Caucasi investigatoris Th. Alexeenko nominatur. 

MHOrOJieTHHK. KopeHb flJIHHHblH, flepeBHHHCTblH, npOCTOH, MHOrOraaBblH c pa3BHTbIM 
layaeKCOM. Cre6jiH MHoroHHCJieHHbie, np»MOCTO»HHe, MejiKope6pncTbie, no Been nnHHe 
rycTO o6jincTBeHHbie. JlncTba cBepxy rycronayTHHHCTbie, cepoBaTbie, c MHoroHHCJieHHbiMH 
*ejie3KaMH, cHH3y cepoBaTO-BOHJiOHHbie. flpnicopHeBbie jihctmi MHoroHncjieHHbie, no 
6 — 7 cm an., b onepraHHH uiHpoKoanueBHflHbie, nepHCTo-pacceweHHbie, c BepxyuieiHbiM 
cerMeHTOM 2 cm jyi., 0.6—1.0 cm uinp., HHueBHnHO-jiaHueTHbiM hjih jmiteBHflHbiM, Ha 
■epxyuiKe npHTynjieHHbiM hjih ocTpbiM c xp»meBarbiM ocTpOKOHewHeM, b ocHOBaHHH 
UlHHOBHflHblM, ueJIbHOKpaHHbIM HJIH KpynH03y6naTbIM; C 60 K 0 BbIMH cenneHTaMH B HHCJie 

3—4 nap, ajuwnTHHecKHMH, 1.0—1.5 cm an., 0.3—0.4 cm uinp., npn ocHOBaHHH 3y6wa- 

TBIMH, Ha BepxyuIKe OCTpbIMH HJIH npHTynJieHHbIMH C xpameBaTblMH OCTpOKOHeHH»MH. 
CTeSjieBbie jihctwi b hhcjic 8 —10, CHJibHo yMeHbuieHHbie; hhjkhhc — nepHCTo-pacceHeH- 
Hbie c 2 — 3 napaMH jiHHeHHo-aruiHnTHHecKHx 6okobmx cerMeHTOB, BepxHHe — uejibHbie, 
npoflojiroBaTO-jiaHueT h bie, Ha Bepxymxe 3aocTpeHHbie, Bee c xpameBaTbiMH ocTpoKOHe- 
HHJIMH, uejlbHOKpaHHbie. Kop3HHKH OflHHOHHbie, MejlKHe. 06epTKH »HUeBHflHO-UHJ7HHJJ- 
pnwecKHe, 1.2—1.4 cm uinp.; npHnaiKH jihctohkob o6epTKH oxpyrjibie, 3— 4 mm nn., 
3—5 mm uinp., 6ejibie hjih acejiTOBaTbie, no xpaaM 6ejioiuieHHaThie c 6ypofi nojiocofi Ha 
CDHHKe, c 6ejibiMH OaxpoMKaMH 3—4 mm an.; iucthhkh uBeronoxca 6ejibie, 6 —7 mm jyi. 
IIbctkh po30Bbie, xpaeBbie cnenca yBejiHweHHbie. Ccmshkh KopHHHeBbie, 4 — 5 mm jyi., 
xoxojiok npocToii, 2— 3 mm an. Hb. VII — VIII. 

Tnn: flarecTaH. Yutejibe p. ABapcxoe Koficy, xp. TaMHHjib, Cobctckhh p-H, 6jih 3 
c. IfeKo6, 1300—1400 m Han yp. m., Ha me6HHCTbix cxjiOHax kokhoh 3kcho3hhhh, 
23 VI 1976, A. AnneBa (LE). 

PoflcTBO. C6jiHXcaeTca c P. galushkoi Alieva no BejiHHHHe o6epiOK h CTpoeHHio 
npnaaTKOB jihctohkob o6epTKH, ot KOToporo xopouio OTJiHwaeTca MHoroHHCJieHHbiMH 
cre6jiHMH, JiaHueTHO-ajuiHnTHHecKHMH (a He jiHHefiHbiMH) cerMeHTaMH JiHCTbeB, o6epTKa- 
mh BHueBHflHO-uHjiHHflpHHecKHMH (a He »HueBHjHbiMH), xapaKTepoM onymeHHH h ra6n- 
TyCOM. 

PacnpocTpaHeHHe. flarecran, ymejibe p. ABapcxoe Koficy (cm. pncyHOK, 1). 
SHneMHK. 

MecToo6HTaHHe. Ha me6HHCTbix cmiOHax. 

Bna Ha3BaH b wecrb HccjienoBaTejia (jjnopbi KaBKa3a O. AneKceemco. 

Psephellus gamidii Alieva sp. nov. (sect. Schistosi Alieva). — Planta perennis 
stolonifera. Caules arcuati vel adscendentes, 25—40 cm alt., costati, dense araneosi, tota 
longitudine foliosi superne interdum ramosi. Folia supra viridia, dense araneosa, subtus 
griseolo-tomentosa nervis bene conspicuis; radicalia numerosa ad 4 —7, Ionge petiolata, 
ad 30—35 cm Ig„ pinnatisecta, segmento terminali 5—6 cm Ig., 1.0—1.5 cm It., elliptico 
integerrimo, interdum apice acuto, lateralibus 3—5 jugis oblongis, 2—4 cm lg„ 0.6— 
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1.2 cm It., integerrimis apice cartilagineo-acutatis, late decurrentibus, rarius folia radicalia 
integra, oblongo-lanceolata, 8—10 cm lg„ 2.0—2.5 cm It.; folia caulina numerosa, ab 
4—5 ad 9—10 cm Ig., omnia pinnatisecta, segmentis lateralibus 3—5 jugis, Iineari-Ian- 
ceolatis integerrimis cartilagineo-acutatis, 1.5—3.0 cm lg„ 0.2—0.5 cm It., rarissime 
subintegra magnidentata; suprema paulo diminuta, calathidio approximata et hoc manifeste 
superantia. Involucri late cylindrici, 1.2—1.4 cm It., phylla appendicibus late ovato-lan- 
ceolatis, 8—9 mm Ig., 3—4 mm It., albis vel flavescentibus, dorso brunneis, fimbrillis 
albis vel brunneolis, 3—4 mm lg. Flores rosei, marginales pauci, valde radiantes. Achenia 
fusca, 5—6 mm Ig., pappus duplex, subfuscus. FI. VI—VII. 

Typus: Daghestania, distr. Akuschinskyi, ad pag. Mugi, in clivis australibus 
schistosis, 1450 m s. m., 6 VII 1975, A. Alieva (LE). 

Affinitas. Appendicibus phyllorum atque habitu speciei P. schistosus Karjag. (sect. 
Schistosi Alieva) proxima sed stolonibus bene evolutis, foliis radicalibus Ionge petiolatis 
segmentis lateralibus late decurrentibus, foliis caulinis majoribus, calathidia multo 
superantibus et involucris minoribus, late cylindricis (non ellipticis) bene differt. 

Area geographica. Daghestania (figure, 2). Species endemica. 

Habitat. In declivibus lapidosis. 

In honorem florae Caucasi Orientalis investigatoris Abdulgamidii Tejmurovii nomi- 
natur. 

MHOrOJteTHHK C MHOrOHHCJieHHblMH flHHHHblMH CTOJlOHaMH. CleOjlH flyrOBHflHbie HJ1H 
npunoflHHMaiomHeca, 25—40 cm bhc., peOpncTbie, rycTonayTHHHcTO onymeHHbie, BBepxy 
umnOBarae, o6jtHCTBeHHbie no Been a/nme, b BepxHefl hbcth HHoraa pa3BeTBJieHHbie. 
JlncTba cBepxy 3ejieHbie, rycronayraHHCTbie, cHM3y cepoBaro-BOHjiOHHbie c xopoino 

3aMeTHbIMH XCHJIKaMH. IlpHKOpHeBbie JlHCTbB B HHCJie 4-7, flnHHHOHepeiliKOBbie, flO 

30 — 35 cm an., nepncTO-pacceHeHHbie; c BepxyinewnbiM cerMeHTOM 5 —6 cm an., 1.0— 
1.5 cm limp., animnTHHecKHM, uejibHOKpaflnbiM, HHoraa Ha BepxyuiKe 3aocTpeHHbiM; c 
Ookobhmh cerMeHTaMM b Hucne 3 — 5 nap, n poaon ro b ar bi mh , 2 — 4 cm an., 0.6 — 1.2 cm 
uinp., uejibHOKpaiiHbiMH, Ha BepxyuiKe xpauieBaTO-3aocTpeHHbiMn, uinpOKO HH36eraioiim- 
mh; peace npnKopHeBbie nncTba uenbHbie, n poaonroBaTO-naH uer n bie, 8 — 10 cm an., 
2.0 — 2.5 cm ump. Cre6neBbie nncrbfl MHoro'mcnenHbie, ot 4 — 5 ao 9 — 10 cm an.. Bee 
nepHcro-pacceweHHbie c 3—5 napaMH imHenHo-naHueTHbix uejibHOKpafiHbix xpameBaro- 
3aocTpeHHbix 6oKOBbix cerMeHTOB 1.5 — 3.0 cm an., 0.2 — 0.5 cm ump., oneHb peaKO iiohth 
ueubHbie, KpynH03y6HaTbie; BepxHne — HeMHoro yMeHbiueHHbie, npnSnHxceHHbie k Kop- 
3HHKe n cnnbHO ee npeBbimaioume. 06epncn umpoKOunimHapuHecKHe, 1.2 — 1.4 cm ump. 
npnaaTKH jihctohkob o6epTKH umpoKoanueBnaHO-naHueTHbie, 8 — 9 mm an., 3 — 4 mm 
ump., 6enbie huh aceiiTOBaibie c KopunHeBOn nonocKOfi Ha cnnHKe h c 6enbiMH hjih 

KOpHHHeBbIMH 6axpOMK3MH 3-4 MM an. IlBeTKH p030Bbie; KpaeBbie UBeTKH HeMHOrOHHC- 

neHHbie, cnnbHO yBejiHHeHHbie. Ccmshkh 6ypbie, 5—6 mm an., xoxojiok abomhoh, 6ypbm. 
Ub. VI—VII. 

Tun: flarecraH, AKyuiHHcKHH p-H, 6nH3 c. Myra, Ha loacHbix me6HHCTbix cioiOHax, 
1450 m Haa yp. m., 6 VII 1975, A. AimeBa (LE). 

IlapaTHnbi (paratypi). Harecran, JleBaumHcKHH p-H, oxp. c. JleBaum, ioro-BocTOH- 
Hbie H3BecTHSKOBbie cmiOHbi, 1200 m Han yp. m„ 6 VI 1975, A. AimeBa; flarecraH, OKp. 
c. fleBamn, 6 VII 1976, A. AimeBa; flarecraH, flaxaaaeBCKHH p-H, Mexcay ceaaMH Ky6ann 
h ypapn, VII 1991, A. TeflMypoB. 

PoacTBO. Ilo cTpoeHHio npnaaTKOB nHCTOHKOB o6epTKH h o6anKy cSnnxcaeTca c 
P. schistosus Karjag. (sect. Schistosi Alieva), ho OTimwaeTca ot Hero cnnbHO pa3BHTbiMH 
CTOJlOHaMH, annHHOHepeuiKOBbiMH npnKopHeBbiMH jmcTbHMH c mnpoKO HH36eraioumMH 
6 okobmmh cenneHTaMH, 6oaee KpynHbiMH cTe6aeBbiMH nncTbaMH, 3Ha*mTenbHO npeBbima- 
iouihmh o6epTKy, a Taxxce 6oaee mcjikhmh umpoKOunaHHapHHecKHMH (a He arumnTHwec- 
khmh) o6epTKaMH. 

PacnpocTpaHeHne. flarecTaH (cm. pncyHOK, 2). Shbcmuk. 

MecTOo6HTaHne. Ha KaMeHHCTbix cxaoHax. 

Bna Ha3BaH b weci b ero KoaneKTopa, HccaeaoBaTeafl (jmopbi Boctohhoto KaBKa3a 
A6aynraMHaa TeflMypoBa. 
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PSephellus pseudoandinus Galushko et Alieva sp. nov. (sect. Psephellus). — 
ftrennis. Radix lignosa caudice evoluto. Caules in numero 2—3, arcuato-adscendentes 
vd semiprocumbentes, ad 25—30 cm alt., inferne ramosi, costati, usque ad apicem foliosi, 
pflis araneosis sparse tecti et scabridi. Folia supra viridia, subscabra vel parce setosa, 
^niora plus minusve araneosa, subtus griseolo- vel albido-tomentosa; radicalia in numero 
5—8, lyrata vel interdum interrupte pinnata ad 10—12 cm lg., segmento terminali 
2.5—3.5 cm lg., 2.0—2.5 cm It., late ovato-lanceolato vel cordato, rarius in lobos magnos 
fcsecto, acuto, integerrimo, lateralibus 2—3(4) jugis ovatis vel rotundis 0.6—1.4 cm lg., 
•-6—1.1 cm It., versus folii basin sensim decrescentibus; folia caulina numerosa, basalia 
odicalibus similia, suprema integra. Involucri globosi, 1.2—1.5 cm It. Phylla appendici- 
tus ovato-lanceolatis, 5—6 mm lg., 3—4 mm It., cuspidatis, dorso brunneis, margine late 
dbo-membranaceis; fimbrillis albis, appendicis latitudine brevioribus. Flores laete rosei, 
■arginales radiantes. Achenia fusca, 4—5 mm lg., pappus simplex. FI. VII—VIII. 

T y p u s: Caucasus Orientalis. Fauces fl. Assa, latus sinistrum adversus pag. Targim, 
1150 m s. m„ in declivibus lapidosis, 2 VIII 1988, A. Galushko, A. Alieva (LE). 

Affinitas. Foliis forma atque habitu speciei P. andinus Galushko et Alieva (sect. 
Psephellus) proxima, sed involucris globosis minoribus appendicibus phyllorum minori- 
bos et caulibus magis ramosis folia radicalia multo superantibus bene differt. 

Area geographic a. Caucasus Orientalis. In angustiis fl. Assa (figure, 3). Species 
cndemica. 

Habitat. In declivibus australibus montanis aridis, 1100—1200 m s. m., in locis 
lapidosis ad morenae denudationem. 

MHOroneTHHK. KopeHb nepeBHHHCTbifi c pa3BHTbiM KayaeKCOM. Cre6jiH b hhcjic 2—3, 
JtyroBHflHO Bocxoflamne hjih nonyueacaHHe, no 25—30 cm Bbic., b hhxchch nacTH pa3BeT- 
sneHHbie, noBepxy ojmcTBeHHbie, pe6pHCTbie, onyuieHHbie pejycHMH nayrHHHCTbiMH bojioc- 
ksmh h cnenca inepinaBbie. JIhctmi cBepxy 3ejieHbie, iiohth rojibie hjih cjia6omeTHHHCTbie, 
Moncuibie 6ojiee hjih MeHee nayTHHHCTbie, cHH3y cepoBaTO- hjih 6ejiOBaTO-BOHJiOHHbie. 
IIpHKopHeBbie jiHCTba b HHCJie 5 —8, jiHpoBHjjHbie hjih HHoraa npepbiBnaTO-nepHCTbie, jjo 
10 — 12 cm flji., c BepxyuiewHbiM cenneHTOM 2.5 — 3.5 cm aji.. 2.0- — 2.5 cm uinp., uinpoKO- 
HHueBHjjHO-jiamjeTHbiM hjih cepflueBHjHbiM, peace KpynHOJionacTHbiM, ocTpbiM, uejibno- 

ipaHHblM, C 6oKOBbIMH cerMCHTaMH B HHCJie 2-3(4) nap, HHlieBHUHbIMH HJIH OKpyniblMH, 

0.6— 1.4 cm ju i., 0.6—1.1 cm uinp., nocTeneHHO yMeHbiueHHbiMH no HanpaaneHHio k ocho- 
■aHHKj jiHcxa. OreSjieBbie jiHCTba MHoronHCJieHHbie, hhxchhc — cxojiHbie c npHKopHeBbiMH, 
■epxHne — uejibHbie. OOeprKH mapoBHaHbie, 1.2—1.5 cm uinp. IlpHjiaTKH jihctohkob 
o6epTKH aHiieBHnHO-jiamieTHbie, 5—6 mm an., 3—4 mm uinp., c He6ojibmHM ocTpoKOHewHeM, 
no cnHHKe KopHHHeBbie, no xpaio mHpoKoSejionjieHHaTbie; daxpoMKH 6ejibie, HeMHoro xopone 
DiHpnHbi npHjaTKa. Hbctkh apK0-p030Bbie, xpaeBbie ubctkh yBejiHHeHHbie. Ccmhhkh 6ypbie, 
4— 5 mm jui., xoxojiok 6ejiOBan>iH, npocTofi. IIb. VII — VIII. 

Tnn: Boctohhhh KaBKa3. JleBbifi 6opT ymejiba p. Accbi, npomB c. TaprHM, 1150 m 
Han yp. m., Ha KaMeHHCTbix cxjiOHax, 2 VIII 1988, A. TajiyuiKO, A. AjiHeBa (LE). 

Pojictbo. Ilo cjiopMe jmcTbeB h o6jiHKy 6 jih30k k P. andinus Galushko et Alieva 
(sect. Psephellus), ho OTJiHHaeTca ot Hero 6ojiee mcjikhmh uiapoBHaHbiMH o6epTicaMH, 
npnaaTKaMH HHCTOHKOB o6epTKH H BeTBHCTbIMH CTe6jl»MH, 3HaHHTejIbHO npeBblUiaiOUIHMH 
npHKOpHeBbie jihctwi. 

PacnpocTpaHeHHe. BocTOHHbiH KaBxa3. yuiejibe p. Accbi (cm. pncyHOK, 3 ). 
SnaeMHK. 

MecTOo6HTaHHe. ApnflHbie ropHbie cKJiOHbi iojkhoh 3Kcno3miHH Ha bhcotc 
1100 — 1200 m Han yp. m., xaMeHHCTbie MecTa y Bbixona MopeHbi. 

HHCTHTyr npHKjiajiHOH sxojioniH IlojiyHeHO 4 XI 1996 

ripn flarecraHcKOM 
nenaroroiecKOM yHHBepcHTere 
Maxaixajia 
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© M. C. HoBocejioBa 

BHAbI nOflPOAA ROBERTIUM POM GERANIUM ( GERANIACEAE) 

BO OJIOPE KABKA3A 

M. S. NOVOSELOVA. THE SPECIES OF THE SUBGENUS ROBERTIUM ( GERANIUM. GERANIACEAE) 

IN THE CAUCASIAN FLORA 


ripHBeaeHbi kjiio<i Ana onpeaejieHHs h KOHcneKT 7 bhaob repaired H3 nonpona Robertium bo (Jmope KaBKa3a. 
CooSiuaioTca HOBbie naHHbie no hx cncTeMaTHKe, TnnntJ)HKaunn h reorpa<J>n>iecKOM pacnpocTpaHeHnn. 

B cbh3H c nonroTOBKOii KOJUieKTHBHoro Tpyna «KoHcneKT cjuiopu KaBKa3a» h3mh 
npOBOflHTCfl TaKCOHOMHHecKOe HCCJienOBaHHe KaBKa3CKHx npeACTaBHTejieii ceM. Gerania- 
ceae. B nacTHOCTH, H3yneHO 7 bhaob repaHefi nonpona Robertium, yroHHeHbi aaHHbie 06 
hx cHCTeMaTHKe h reorpa^JHHecKOM pacnpocipaHeHHH. B pa 6 oTe Hcnojib30BaHbi MaTepH- 
ajibi Tep 6 apHfl BoTaHHHecKOro HHCTHiyra hm. B. Jl. KoMapoBa (EHH) PAH (LE), a Taxxce 
jiHTepaTypHbie hctohhhkh. Teorpa^HHecKoe pacnpocTpaHeHHe aaHO no ochobhmm 6 oTa- 
HHKO-reorpa^HHecKHM pafiOHaM KaBxa3a b cootbctctbhh c pafioHHpOBaHHeM, pa3pa6o- 
TaHHblM 10. Jl. MeHHIIKHM (1991). 

Gen. Geranium L. 

1753, Sp. PI. : 676; id. 1754, Gen. PI. ed. 5 : 306. 

Subgen. Robertium (Picard) Rouy 

1897, in Rouy et Fouc. FI. Fr. 4 : 94. — Robertium Picard, 1837, Mem. Soc. Agric. 
Boulogne-sur-Mer, 2, 1 : 134. 

KJHOH mSi OnPEflEJIEHRa BHAOB 

1. MHOItUieTHHe paCTeHHR C yKOpOHeHHblMH KOpHeBHIIiaMH C BepeTeHOBHAHbIMH KOpHRMH 

HAH C OflHHM MOIUHblM BepTHKaAbHbIM KOpHeM. JleneCTKH B 1.5 - 2 pa3a AJIHHHee 

nauieAHCTHKOB, Ha Bepxyuixe BbieMnaTbie, c hototkom b HecKOAbico pa3 Oonee 

KOpOTKHM, neM OTrn 6 . 2. 

+ OflHOAeTHHe paCTeHHB C TOHKHM KOpHeM. JleneCTKH o 6 b!HHO paBHbl HaineAHCTHKaM HAH 
He3HaHHTeAbHO hx npeBbiiuaiOT (ecAH AenecTKH b 1.5 — 2 pa3a AJIHHHee naiuenHC- 
thkob, to ohh Ha BepxyiiiKe ueAbHbie, c hototkom, paBHbiM no iijiHHe oTrn 6 y) . . . 
. 3. 

2. PacTeHHe c nyHKOM BepeTeHOBHflHbix KopHefi. Hochk nnona tohkhii, HHTeBHAHbifi 

((0.25)0.3-0.5 MM UIHp. B OCHOBaHHH), o6bIHHO HeCKOAbKO H30rHyTblfi; MepHKap- 

nnn b BepxHefi nacTH c mouihmmh nonepewHHMH rpeOHBMH, nOKpbiTbiMH aahhhmmh 

OTTonbipeHHbiMH BOAOCK3MH . 1. G. albanum. 

+ PacreHHe c oahhm MOuiHbiM BepTHKaAbHbIM KOpHeM. Hochk nnona 6 oAee TOACTbifi 
(0.75—1(1.25) mm uiHp. b OCHOBaHHH), npsiMofi, Topwamnfi; MepHKapnnH rnaAKHe, 
nOKpbITbie KOpOTKHMH npHXaTbIMH BOAOCKHMH . 

. 3. G. pyrenaicum subsp. depilatum. 


3. JleneCTKH c hototkom, paBHbiM no aahhc OTra6y, Ha BepxymKe ueAbHbie. 4. 

+ JleneCTKH c hototkom b HeCKOAbKO pa3 6oAee kopotkhm, neM otth 6, Ha BepxymKe 
BbieMHaTbie . 5. 


4. JlHCTOBaa ruiacTHHKa b onepTaHHH naTHyroAbHaa, ao ochobahha pacceneHHaa Ha 3—5 
TAy6oKO nepHCTO-HaApe3Hbix flonefi. MaiueAHCTHKH 6e3 nonepenHbix Mopmn- 
hok. PacTeHHe pacceaHHO onymeHHoe aahhhmmh 6eAbiMH orronbipeHHbiMH boaoc- 

kbmh . 7. G. robertianum. 

- JlHCTOBaa nAacTHHKa b onepTaH hh OKpyrnaa, pa 3 neneHHaa ao 1 / 2 — 2/3 Ha 5 — 7 











Herciy6oico Haflpe3aHHbix flOJieii. HauieJiHCTHKH c nonepeHHbiMH MopuwHKaMH. 
PacTeHHe c;ia6o onymeHHoe, Macro itomth ronoe . 6. G. lucidum. 

5. JlHCTOBaa nnacTHHKa b onepTaHHH narayrojibHas. Hochk njiona tohkhh, HHTeBHUHbifi 

((0.25)0.3-0.5 MM LLIHp. B OCHOBaHHH), o6bIHHO HeCKOJlbKO H30THyTbIH; MepHKap¬ 

nHH b BepxHefi nacTH MopmHHHCTbie, onyuieHHbie no MoputHHKaM h khjiio KopoT- 

khmh OTTOnbipeHHbiMH BO/iocKaMH . 2. G. divaricatum. 

+ JlHCTOBaa ruiacTHHKa b onepTaHHH OKpymaa hjih OKpynio-noMKOBHflHaa . 6. 

6 . MepHKapnHH ronbie, MopmHHHCTbie. JlenecrKH miHHHee wamejiHCTHKO b. IIphjihcthh- 

kh uiHpoKOHHueBHflHbie hjih flimeBHjmo-JiaHiieTHbie, OypoBaTbie ... 4. G. molle. 
+ MepHKapnHH rycTO h kopotko npHxaTO-BOnocHCTbie, maaKHe. JlenecTKH o6bWHO 
paBHb! MainejiHCTHKaM, HHoraa He3HaMHTeJibHO miHHHee hx. IIphjihcthhkh y3KOJiaH- 
nembie, 3ejieHOBaro-cepoBaTbie .5. G. pusillum. 

Sect. 1. Divaricata Rouy, 1897, in Rouy et Fouc. FI. Fr. 4. : 88. 

1. G. albanum Bieb. 1808, FI. Taur.-Cauc. 2 : 137; Knuth, 1912, in Engler, Pflanzenr. 
53 : 154; Eo6p. 1949, Oji. CCCP, 14 : 49, Ta6ji. 3, pnc. 6; Tpoccr. 1962, Oji. KaBK. 
6 : 12, Ta6ji. 1, pnc. 3. 

OnncaH H3 boctomhoh Tpy3HH; t h n: «Ex Albania iberica, Wakiri, Steven» (LE!). 
Ilo onyuixaM, b KycTapHHKax, y pynbeB, b H3ropoaax. 

BK: MaH.-CaMyp., Ky6HH.; B3: Ana3.-ArpHH., LUhpb., H. Kyp., Kapa6.; K)3: 3aHr., 
K). Kapa6.; T. 

yKa3biBaeTca ana BK: B.-Cyn. (ranyuiKO, 1980); 113: KapT.-K). Oc. (c. nacaHaypn) 
(rpoccreiiM, 1962); B3: Hopcx.-IIIeK. (KajjbipOB, 1955; rpoccrefiM, 1962). 

K)ro-3an. A3 ha (ceB.-3an. HpaH). 

2. G. divaricatum Ehrh. 1792, Beitr. Naturk. 7 : 164; Knuth, 1912, in Engler, Pflan¬ 
zenr. 53 : 57; Eo6p. 1949, Oji. CCCP, 14 : 57, Ta6ji. 5, pnc. 3; Tpoccr. 1962, Oji. KaBK. 
6 : 21; P. H. Davis, 1967, FI. Turkey, 2 : 460, fig. 14, 12; D. A. Webb a. Ferguson, 1968, 
FI. Europ. 2 : 197; IIbcji. 1996, Oji. Boct. EBp. 9 : 382. 

OnncaH H3 EBponbi (BeHrpHsi); t h n: GOET. 

B Jiecax, KycTapHHKax, no onyuiKaM, KaMeHHCTbiM CKJiOHaM, BflOJib nopor, no copHbiM 
MecTaM. 

3n: A3.-Ky6.; Bn: B. CraBp., Tep.-Cyji.; 3K: Eejio-JIa6., Ypyn.-Te6.; IfK: B. KyM., 
MaJiK.; BK: Acco-Apr., B. Cyji., MaH.-CaMyp., Ky6nH.; 33: Mhc-Phoh., Ahxc.; 113: 
KapT.-K). Oc.; 1033: Apar. (Apthkckhh p-H: npejiropba ropbi Aparan); 103: EpeB., 
CeBaH., Hax., 3aHr„ Merp.-3aH. (6jih3 c. BarpaBap). 

yKa3biBaercsi flju 3n: 3. CTaBp.; Bn: Tep.-KyM. (TpoccreHM, 1962; TajiyuiKO, 1980); 
3K: Aaar.-nuiHiii., B. Ky6.; UK: B. Tep. (TanyuiKO, 1980); U3: TpHan.-H. KapT., JIopH 
(TpoccreHM, 1962); B3: HopcK.-LUeK.; T. (TpoccreHM, 1962; KaubipOB, 1955). 

Atji., nemp., IOxh., K)ro-Bocr. h Boct. EBpona; CpejiH3.; CeB. (ior 3an. Ch6hph), 
IOro-3an. (TypuHfl, Cnpusi, ceB. HpaK, ceB.-3an. h 3an. HpaH, AtpraHHCTaH), Cp. h UeHTp. 
A3HX. 

Sect. 2. Batrachioides Koch, 1837, Syn. FI. Germ. Helv.: 139. 

3. G. pyrenaicum subsp. depilatum (Somm. et Levier) Novosselova comb. nov. — 
G. pyrenaicum var. depilatum Somm. et Levier, 1900, Tp. neTep6. 6 ot. caaa, 16 : 102; 
Knuth, 1912, in Engler, Pflanzenr. 53 : 154. — G. depilatum (Somm. et Levier) Grossh. 
1932, Oji. KaBK. 3 : 5; Eo6p. 1949, Oji. CCCP, 14 : 52; Ipoccr. 1962, Oji. KaBK. 6 : 19; 
P. H. Davis, 1967, FI. Turkey, 2 : 470, pro syn G. pyrenaici. 

OnncaH H3 UeHTpajibHoro KaBKa3a («Rekom»); t h n: FI hjih G. 

B Jiecax, KycTapHHKax, no onyuiKaM, Ha Jiyrax, no CKJiOHaM, 6eperaM pynbeB, no 
COpHbIM MeCTaM. 

3K: Eejio-Jla6„ ypyn.-Te6., B. Ky6.; I1K: Manx., B. Tep.; BK: Acco-Apr., B. Cyji., 
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MaH.-CaMyp., Ky6HH. (KycapcKHfi p-H: OKp c. Jla3a); C33: AHan.-reJi. (KpacHOflapcKHfi 
Kpafi: OKp. c. Ka6apflHHKa); 33: Tyan.-Ajxn., A6x., Hm-.-PHOH., Aflac.; L[3: KapT.-K). Oc., 
JIopn; B3: Ajia3.-ArpnH. (3aKaTajibCKHH 3anoBeflHHK; HyxHHCKHfi p-H: ym. flauiaraji), 
UlHpB. (UIcMaxHHCKHH p-H: oxp. c. AflTbiaran), Mypr.-MypoBfl., Kapa6.; 1033: Mecx., 
Apar.; K)3: EpeB., CeB., Hax., 3aHr., Merp.-3aH., 10. Kapa6.; T. 

YKa3biBaeTCfl fljia 311: 3. CTaBp. (peflKO 6jih3 r. CraBpono.na); 11K: B. KyM. (TaHtJjHJib- 
eB, Kohohob, 1987). 

K)ro-3an. A3Ha (TypHHa, HpaH). 

n P HMeiaHHe. KaBKa3CKHe pacTeHHa G. pyrenaicum BnepBbie BbiflejieHbi b paHre 
pa3HOBHflHOCTH S. Sommier h E. Levier (1900) h no3xe nepeBefleHbi b paHr BHfla 
A. A. TpoccreHMOM (1932) Ha ocHOBaHHH hx OTJiHiHa ot eBponeficKHx h kpwmckhx no 
xapaKTepy onyuieHHa CTe6Aefi h nepeiiiKOB jiHCTbeB (OTcyrcTBHe fljiHHHbix orronbipeHHbix 
boaockob). 3tot npH3H3K, oflHaKO, He aBjiaerca aOcomoTHO ycToaBUiHMca. HHOifla Ha 
KaBKa3e BCTpenaiOTca 3K3eMnnapbi, b onymeHHH KOTOpbix b toh hah hhoh CTeneHH 
npHcyTCTByioT 6onee hah MeHee fljiHHHbie OTTOnbipeHHbie bojiockh. Otmcthm, hto TaKHe 
pacTeHHa o6b!HHbi b AflxapHH h peflKH b ocTaflbHbix pafioHax. Mbi CHHTaeM 6onee 
npaBHflbHbiM paccMaTpHBaTb KaBKa3CKHe o6pa3Hbi G. pyrenaicum b paHre noflBHfla, a He 
BHfla hah pa3HOBHflHOCTH. Kax noKa3ano H3yneHHe HeMHoroHHcneHHoro MaTepnana no 

G. pyrenaicum H3 K)ro-3anaflHofi A3hh, subsp. depilatum npoH3pacTaeT h TaM Hapafly c 
HepeflKO BCTpenaiomHMca THnOBhiM noflBHflOM. B EBpone pacTeHHa 6e3 aahhhwx otto- 
nupeHHbix boaockob Ha cre6flax h nepeuiKax AHCTbeB BCrpenaioTca Kpafi He peflKO. 

4. G. molle L. 1753, Sp. PI. : 682; Knuth, 1912, in Engler, Pflanzenr. 53 : 57; Eo6p. 
1949, Oa. CCCP, 14 : 55, Ta6fl. 5, pHc. 5; Tpoccr. 1962, Oa. KaBK. 6 : 20; P. H. Davis, 
1967, FI. Turkey, 2 : 459, fig. 14, 3; D. A. Webb a. Ferguson, 1968, FI. Europ. 2 : 198; 
IlBefl. 1996, Oa. Boct. EBp. 9 : 382. 

OnHcaH H3 EBponw («Habitat in Europa ad plateas»); neKTOTHn (Davis, 1967): 
«Vaillant, 1727, Bot. Paris. : 79, t. 15, f. 3». 

Ha cyxHx KaMeHHCTbix CKJiOHax, b Aecax, KyCTapHHKax, no copHbiM MecTaM. 

311: A3.-Ky6. (KpacHOflapcKHfi Kpafi: TaMaHCKHfi n-OB, r. TeMpiOK); IfK: B. Tep. 
(OceTHfl: c. EaATa); BK: MaH.-CaMyp., Ky6HH.; C33: AHan.-TeA. (r. TeAeHflXHK); 33: 
Tyan.-AflA., A6x„ Hkh-Phoh., Phoh.-Kbhp., Aax.; B3: Ana3.-ArpHH. (HyxHHCKHfi p-H: 
ropHoe nacTOnme flauiAH-Eapa), UlHpB., Mypr.-MypoBfl., H. Kyp., Kapa6.; K)3: 3aHr., 
K). Kapa6.; T. 

YKa3biBaeTca ajis 113: KapT.-K). Oc. (r. T6 hahch) (TpoccrefiM, 1962); B3: HopcK.- 
IIIeK. (KaflbipOB, 1955; TpoccrefiM, 1962); K)3: Hax. (peflKO) (KaflbipOB, 1955), Merp.- 
3aH. (ABeTHcaH, 1973). 

Ata., CeB. (KpOMe KpafiHero CeBepa), lleHTp., IOxh., KDro-BocT. h Boct. EBpona; 
CpeflH3.; K)ro-3an. (Typuna, HpaK, HpaH) h IOxh. (THManaH) A3Ha; CeB. AtJjpHKa; CeB. 
AMepHKa (3aHOCHoe); ABCTpaAHa (3aHOCHoe). 

5. G. pusillum L. V—VI 1759, Syst. Nat. ed. 10, 2 : 1144; Burm. f. VIII 1759, 
Specim. Bot. Geran. : 27; Knuth, 1912, in Engler, Pflanzenr. 53 : 48; Eo6p. 1949, Oa. 
CCCP, 14 : 52, Ta6A. 5, pnc. 4; Tpoccr. 1962, Oa. KaBK. 6 : 20; P. H. Davis, 1967, FI. 
Turkey, 2 : 460, fig. 14, 2; D. A. Webb a. Ferguson, 1968, FI. Europ. 2 : 198; llBen. 
1996, Oa. Boct. EBp. 9 : 382. 

OnHcaH H3 EBponbi? («Habitat in Anglia et Gallia» — Burman 1. c.); MecroHaxoxcfle- 
HHe THna HeH3BecTHO. 

Ha cyxHx ckaohbx, b KyCTapHHKax, no copHbiM MecTaM. 

311: A3.-Ky6., 3. CTaBp.; BI1: B. CTaBp., Tep.-KyM.; 3K: EeAO-Jla6.; HK: B. KyM., 
ManK., B. Tep.; BK: Acco-Apr., B. Cyn., MaH.-CaMyp., Ky6HH.; 33: HHr.-PHOH. (r. Ky- 
Taucn), Aflac.; 113: KapT.-IO. Oc., TpHan.-H. Kapr.; B3: IHhpb., Mypr.-MypoBfl., 

H. Kyp.; K)33: Mecx., flacaB.-B. Axyp.; K)3: EpeB., CeBaH., Hax. (HopauieHCKHfi p-H: 
c. Axyna), 3aHr., Merp.-3aH. (MerpnHCKnfi p-H: c. JIhhk), K). Kapa6.; T. 

YKa3biBaeTca aah Bfl: Tep.-CyA.; 3K: Aflar.-IliiiHUi. (TaAymKo, 1980), Ypyn.-Te6. 
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(rpoccreiiM, 1962; TanyiiiKO, 1980; Bopo6teBa, Kohohob, 1991), B. Ky6. (ranyuiKO, 
1980); 33; Tyan.-Ajxn. (rpoccreiiM, 1962); 113: JlopH (rpoccreiiM, 1962; Abcthcah, 1973); 
B3: HopcK.-IIIeK., Kapa6. (KanbipOB, 1955; rpoccreiiM, 1962); 1033; Apar. (Abcthchh, 
1973). 

Am., CeB. (KpoMe KpaiiHero CeBepa), Uemp., KDxh., JOro-BocT. h Boct. EBpona; 
CpeflH3.; K)ro-3an. (Typuna, HpaK, HpaH, AtpraHHCTaH, IlaKHCTaH) h Cp. A3na; CeB. 
AMepHKa (3aHOCHoe). 

Sect. 3. Lucida Knuth, 1912, in Engler, Pflanzenr. 53 : 44. 

6. G. lucidum L. 1753, Sp. PI. : 682; Knuth, 1912, in Engler, Pflanzenr. 53 : 63; 
Eo6p. 1949, On. CCCP, 14 : 36, Ta6n. 5, pnc. 2; Tpoccr. 1962, Oji. KaBK. 6 : 22; 
P. H. Davis, 1967, FI. Turkey, 2 : 456, fig. 14, 8; KonaKOBCKHH, 1982, On. A6x. 2 : 225; 
D. A. Webb a. Ferguson, 1968, FI. Europ. 2 : 198; A. TanyiuKO, 1980, On. CeB. KaBK. 
2 : 185; LUen. 1996, On. Boct. EBp. 9 ; 383. 

OnncaH H3 EBponbi («Habitat in Europae rupibus umbrosis»); neKTornn (Davis, 
1%7): «Herb. Linn. N 858. 72» (LINN, photo — LE!). 

B necax, KycTapHHKax, no BnaxHbiM KaM hsm h cxanaM, y pynbeB. 

311: A3.-Ky6.; 3K: Beno-Jla6.; 11K: B. KyM., B. Tep.; BK: Acco-Apr., MaH.-CaMyp., 
Ky6nH.; C33: AHan.-Ten.; 33: Tyan.-Ann.; 113: KapT.-K). Oc., Tpnan.-H. KapT.; B3: 
Ana3.-Arpnn., Mypr.-MypOBfl., H. Kyp., Kapa6.; K)3: Hax., 3aHr., K). Kapa6.; T. 

yKa3biBaeTca nna 3K: Anar.-IluJHiii., Ypyn.-Te6. (TanyuiKO, 1980); 33: A6x. 
(ym. Tern) (KonaxoBCKHii, 1982); K)3: Merp.-3aH. (Abcthcah, 1973). 

Am., CeB. (xpoMe BOCTOHHbix paiiOHOB), Ileirrp., KDxh., KDro-BocT. h Boct. (xpoMe 
ceBepHbix paiiOHOB) EBpona; CpenH3.; K)ro-3an. (Typuna, HpaK, HpaH) h Cp. A3Ha; CeB. 
AtppHKa. 

Sect. 4. Ruberta Dumort. 1827, FI. Belg. : 112. 

7. G. robertianum L. 1753, Sp. PI. : 681; Knuth, 1912, in Engler, Pflanzenr. 53 : 64; 
Eo6p. 1949, On. CCCP, 14 : 35, Ta6n. 5, pHC. 6; Tpoccr. 1962, On. KaBK. 6 : 22; 
P. H. Davis, 1967, FI. Turkey, 2 : 458; D. A. Webb a. Ferguson, 1968, FI. Europ. 2 : 198; 
llBen. 1996, On. Boct. EBp. 9 : 383. — G. purpureum auct. non Vill.: Tpoccr. 1962, hht. 
con. : 22; P. H. Davis, 1967,1. c. : 456; D. A. Webb a. Ferguson, 1968,1. c. : 198; llBen. 
1996, uht. con. : 383. — G. robertianum L. var. purpureum (Vill.) DC. 1805, FI. Fr. 4, 
2 : 853; Knuth, 1912, 1. c. : 66; Eo6p. 1949, hht. con. : 36. 

OnncaH H3 CeB. EBponbi («Habitat in Europae borealis rupibus»); neKTOTHn 
(HoBOcenoBa, h. 1.): «Herb. Linn. N 858.71» (LINN, photo — LE!). 

B necax, KycrapHHKax, no tchhctmm cmiOHaM h copHbiM MecTaM. 

311: A3.-Ky6., 3. OraBp.; BII: B. CraBp., Tep.-Cyn.; 3K: Anar.-IluiHm., Eeno-Jla6,, 
ypyn.-Te6., B. Ky6.; UK: B. KyM., Manx., B. Tep.; BK: Acco-Apr., B. Cyn., MaH.- 
CaMyp., Ky6HH.; C33: AHan.-Ten.; 33: Tyan.-Ann., A6x., Hht.-Phoh., Phoh.-Kbhp., 
Anx.; U3: KapT.-K). Oc., JlopH; B3: Ana3.-ArpHH., IIlHpB., Mypr.-MypoBfl., H. Kyp., 
Kapa6.; KD33: Mecx. (AnHreHCKHH h AxanuHxcKHii paiiOHbi), Apar. (ropa Aparau: 
ym. p. AM6epn); KD3: Hax. (Mexny r. OpnyGanoM h c. Hiochioc), 3aHr., K). Kapa6.; T. 

yKa3biBaeTca ana C33: Iluian.-flxy6r.; U3: TpHan.-H. KapT. (rpoccreiiM, 1962); B3: 
HopcK.-UIeK. (KaabipoB, 1955; rpoccreiiM, 1962); KD3: CeBaH. (Abcthchh, 1973). 

Am., CeB. (xpoMe KpaiiHero CeBepa), UeHTp., KDxh., KDro-BocT. h Boct. EBpona; 
CpeflH3.; CeB. (ior 3an. Ch6hph: AnTaii), KDro-3an. (TypuHa, 3an. Cnpua, HpaK, HpaH), 
Cp., KDxh. (3an. THManan) h Boct. (JInOHHa, 3aHOCHoe?) A3 ha; CeB. AtppHKa; CeB. 
AMepHKa (3aHOCHoe); ABCTpanna (HoBaa 3enaHnna, 3aHOCHoe). 

npHMeaaHHe. Bonpoc o cymHOcm G. purpureum Vill. TpeOyeT HeKOTopwx noac- 
HeHHii. B nHTepaType (Candolle, Lamarck, 1805; Koch, 1837; Eo6pOB, 1949; TpoccreiiM, 
1962; Davis, 1967; Webb, Ferguson, 1968; Yeo, 1973; UBeneB, 1996, h np ) yKa3biBaeTca, 
hto 3Ta repaHb oneHb exon Ha c G. robertianum, ho HMeeT 6onee MenKHe pa3Mepbi Bcex 
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OopMa jthctoboh njiacTHHKH Geranium robertianum (1). G. lucidum (2) h G. purpureum (3). 


HacTeii, MeHee pacceneHHbie jiHCTbfl h 6ojiee MopmHHHCTbie ixnoflbi. CymecTByroT Taicxe 
HeKOTopbie aHaTOMHHecKHe (MexaHHHecxHe sneMeHTbi b npoBOflaiunx nynicax HepeuiKOB 
jiHCTbCB G. purpureum JiHTHH(})HHHpOBaHbi CH/ibHee, neM y G. robertianum (Yeo, 1973)) 
h KapHOJiorHHecKHe (y G. purpureum hhcjio xpomocom 2n = 32, ay G. robertianum 
2n = 64 (Loon, 1984)) pa3JiHHHs. Psa aBTOpoB (Davis, 1967; Webb, Ferguson, 1968) 
OTMenaiOT, hto G. purpureum He Bceraa moxho c AOCTaTOHHoii yBepeHHoeTbro OTriHHHTb 
ot G. robertianum, a apyrae (Candolle, Lamarck, 1805; Knuth, 1912; Bo6pOB, 1949) 
paccMaTpHBaiOT ero b xanecTBe pa3HOBHflHocra nocneflHero. ripn npocMOTpe oOuinpHOro 
repOapHoro MaTepHana no 3thm BH/iaM, coOpaHHoro Ha KaBxa3e, mu He o6HapyxKnn 
HeTKOii KOppeJiauHH nepenHcneHHbix MoprJjonorHHeCKHx npH3HaKOB. YnoMflHyrbie aHaro- 
MHHecKHe pa3HHHna He Kaxyrca HaM flocraTOHHO y6eflHTejibHbiMH; hhcjio xpomocom y 
G. robertianum BapbHpyeT ot 2n = 32 (CoKOJiOBCKas, 1972) no 2n = 54, 56, 64 (Loon, 
1984), ay G. purpureum Ha6jnoflanocb 2n = 64 (Luque, Diaz Lifante, 1991). 

B npOTOJiore G. purpureum (Villars, 1786) CKa3aHO, hto bha otjihh aeTca ot G. ro¬ 
bertianum MeHee pacceneHHbiMH AHCTbflMH h 6onee mcjikhmh uBeTKaMH. B Bbimemuen 
AByMH roflaMH no3xe pa6oTe (Villars, 1788) HMeroTca H3o6paxeHHe SToro pacreHHH h ero 
onucaHHe. FIomhmo nepeHHcneHHbix otahhhh aBTop yKa3biBaeT, hto y G. purpureum 
HamewKa c nonepeHHbiMH MopmuHKaMH («calicibus transversium rugosis»), jiHCTOBbie 
njiacTHHKH 6oiiee Toncrbie, hx aojih He HMeroT BbipaxeHHbix HepeuiKOB, a b npHMenaHHH 
BbiCKa3biBaeT MHeHHe o tom, hto naHHoe pacTeHHe MOxeT 6biTb th6phaom («C’est peut-etre 
une espece hybride entre les deux»). Mbi nonaraeM, hto G. purpureum aB/iae-rca th6phaom 
G. robertianum h G. lucidum. B nojib3y aroro npennonoxeHHfl roBOpHT to, hto G. luci¬ 
dum — eflHHCTBeHHbm BCTpenaiomHHca b EBpone bha repaHH, HMeiomHii HaiueJiHCTHKH 
c nonepeHHbiMH MopmuHKaMH; o6a npeanonaraeMbix ponHTenbCKHx BHna pacnpocrpaHe- 
Hbi Ha rare OpaHUHH, OTicyna onncaH G. purpureum («prope le Pont-de-Clais, au Buis», 
«a Grenoble»). Ha pncyHice b pa6oTe D. Villars (1788) H3o6paxeHO pacTeHHe, xopouio 
OTAHHaiomeeca ot G. robertianum npexyje Bcero no (JiopMe AHCTOBbix nnacTHHOK, a Taxxe 
no xapaxTepy onymeHHa. 
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OcTaHOBHMca HecKOJibKO noflpo6Hee Ha cpaBHCHHH Ha3BaHHbix npH3HaKOB y G. rober- 
tianum, G. lucidum h, ocHOBbiBaacb Ha pncyHxe b pa6oTe Villars (1788), G. purpureum. 
y G. robertianum .riHCTbs tohkhc, HexHbie, b onepTaHHH nsrayronbHbie, Hepenxo sHite- 
BHflHble (H3-3a BbITHHyTOH HeHTpajtbHOH HOJIh), pacCeHeHHbie flO OCHOBaHHfl Ha 5 flOJieH, 
CHflauiHx (ueHTpanbHaa — Bcerna, 6oxoBbie — Hepenxo) Ha 3aMeTHbix Hepemxax; hojih 
nepHCTO-pacceneHHbie Ha 1/2—3/4 (nHor.ua nonra no ocHOBaHHs) (cm. pHcyHox, /). Y 
G. lucidum JiHCTbfl nOBOJibHO nnoTHbie, b onepTaHHH OKpymo-noHKOBHHHbie, pacceneHHbie 
no 1/2—2/3 Ha 5—7 ihhpokhx nonefi, oneHb cna6o Hanpe3aHHbix Ha 2—3(4) 3y6ua (cm. 
pHcyHOK, 2). y G. purpureum JiHCTbfl b onepTaHHH iiiHpOKonarayronbHbie, pacceneHHbie 
no 3/4—non™ no ocHOBaHHA Ha 5 noneii, He HMeromux HepeuixoB; nonn HemySoxo (no 
1/2) nepHCTO-Hanpe3Hbie (cm. pncyHOK, 3). G. robertianum HMeeT xopoiuo BbipaxeHHoe 
onyuieHHe H3 nnnHHbix orronbipeHHbix 6enbix bojiockob, oco 6 chho 3aMeTHoe Ha naiiie- 
nHcraxax, HBeTOHOXKax, nepeuiKax JiHCTbeB h cTe6nax. G. lucidum, HanpoTHB, npaxra- 
necKH JiHiueH onymeHHfl (oweHb xopoTKHe npHxaTbie bojiockh HMeroTCa JiHUib Ha 
HBeTOHOXKax h BepxHefi noBepxHOCTH jihctobmx nnacraHOK). Y G. purpureum nOBonbHO 
juiHHHbie orronbipeHHbie bohockh H3o6paxeHbi TOJibKO Ha naineJiHCTHKax h HBeTOHOXKax. 

CKa3aHHoe Bbiuie no3BOnaeT HaM c nocTaTOHHOH yBepeHHOCTbio CHHTaTb G. purpureum 
rn6pHHOM G. robertianum h G. lucidum. Mbi nonaraeM Taxxe, hto A. de Candolle 
(Candolle, Lamarck, 1805), nenaa kom 6 hh 3 uhk) G. robertianum var. purpureum (Vill.) 
DC., HCKntoHHn ran 6a3HOHHMa, HMea b BHny SKonoranecxyK) (JiopMy G. robertianum, 
npHypoHeHHyro k 6onee cyxHM h cojwenHbiM Mecroo6HTaHHflM. B nonb3y STOro npenno- 
noxeHHfl roBopHT to, hto de Candolle (Candolle, Lamarck, 1805) He ynOMsmyn o cronb 
cymeCTBeHHOM otjihihh, xaK MOpmHHHCTaa HaiueHxa, ho oco 6 o OTMeran ycno bus 
npoH3pacraHHa pa3HOBHnHOcra, rorna Kax Villars (1786, 1788), Hao6opoT, Hmiero He 
nHmeT 06 ocoOchhocthx axo.norHH hoboto BHna. IlocnenyK)mHe aBTopbi b CBoeii TpaxTOB- 
xe G. purpureum cnenoBann de Candolle (Candolle, Lamarck, 1805). 

HccnenoBaHHe BbinoJiHeHO npH nonnepxxe Pocchhckoto (JjOHna 4>yHnaMeHTanbHbix 
HecnenoBaHHH (npoexr Ne 97-04-48933). 
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© B. B. Exjit 

O CHCTEMATHHECKOM nOJIOXEHHH SEDVM URALENSE 
(CRASSULACEAE) 

V. V. BY ALT. ON THE SYSTEMATIC POSITION OF SEDVM VRALENSE ( CRASSULACEAE ) 

rioKaaaHo, <ito Ha ypane wapsiay c umpoico pacnpocTpaHeHHtiMH b eBponeficKOH <iacTH Pocchh ohhtkom 
nypnypHHM Hylolelephium purpureum h ohhthhkom CTeriHbiM H. stepposum npompacraeT eme ohhh npeaCTa- 
BHTeJib 3Toro pona, KOTopbifl 6bui omtcaH C>. H. PynpexTOM icax Sedum uralense. npeiwoxeHa Hosaa kom6hhh- 
uhs Hylolelephium uralense. IlpHBeaeH 101101 Jtna onpenejieHHs ypaabCKHx npeacTaBHTeaefi 3Toro poaa h yxa3aHo 
eme onHo MecTOHaxoxmeHHe H. uralense wa IOxhom ypaae. 

®. H. PynpexT no c6opaM 3KCnejmmtH PyccKoro reorpatjjHHeCKOro o6mecTBa (1847— 
1848 it.) Ha CeBepHbiit ypaji omtcaji hobwh bhji H3 pona Sedum L. ( Crassulaceae DC.) — 
S. uralense (Ruprecht, 1856). no mhchhio aBTopa, stot TaxcoH othochtch k sect. Rhodiola 
pona Sedum (hjih, b coBpeMeHHOM noHHMaHim, k pony Rhodiola L.), hto coBepmeHHO 
onpeaejieHHO bh/iho H3 omtcaHitsi. Mbi CHHTaeM ueJiecoo6pa3HbiM npouHTHpOBaTb ero 
nojiHOCTbio: «95. Sedum (Rhodiola ) uralense. V. Supra p. 11. (secunda species) [p. 11: 
«Die zweite Art, zwischen Tschowall und Quellen der Wischera den 18—23 ten 
gesammelt, ist bloss in einem aut Tab. III»] et icon. tab. III. planta magnit. naturali, 
adjecto flore sexies aucto. Rhizoma magnis Rhodiolae, quam Telephii, longum, crassum, 
sublignosum, extus epidermide nitido griseo vestitum, cicatricosum, fibris radicalibus 
paucis, sine vestigiis tuberum, ad collum ramosissimum, multicaule, caules ultrapedales, 
inanes, pallide, a basi usque ad medium cicatricibus foliorum delapsorum notati. Folia 
S. Fabariae, sed angustiora, cuneato-oblonga, obrusa margine serrato dentata, versus basin 
integerrima. Corymbi in apice caulis et axillis foliorum, juniores glauco-pruinosi. Flores 
pentameri, in sicco ex albo et viridi luteoli, vix ac ne vix in vivo purpurei, pedicellis 
paulo longiores. Petala 5 lanceolata, sepalis angusto lanceolatis acutissimis fere triplo 
longiora. Stam. 10, longitudine pataloum. Ovaria 5, stylis breviter incurvatis, stigmatibus 
punctiformibus. 1847. Jun. 18—23 unicum specimen.». 

rio3HHee b pane CBonox no (fmope ypajia (ToBopyxitH, 1937; Baxap, 1964) stot bhu 
coBceM He ynoMHHaeTca. HeT ero h b HexoTopbix 6onee uiHpOKHx «®nopax», BKJiiOHaio- 
uihx CeBepHbiit ypan (IleptJjHJibeB, 1936; MapTbiHeHKO, 1976; ITeTpOBCKHit, 1984; 
MajibiuieB, IleuiKOBa, 1994). He npnBonnT Sedum uralense (naxce cpeait chhohhmob) h 
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MOHorpat}) ceM. Crassulaceae bo «®nope CCCP» A. T. EopHCOBa (EopHCOBa, 1939, 
1970). 

IlepBoe nocjie onySnuxoBaHHa ynoMHHaHHe 3Toro TaKCOHa Mbi HaxoaHM y C. Muller 
(1858). 

C. H. KopjKHHCKHH (Korshinsky, 1898) ohhhm H3 nepBbix npeanoaoxcH/i, hto 5. ura- 
lense asaaeTca rn6pHAOM Mexcay 5. rhodiola DC. (= Rhodiola rosea L.) h 5. purpureum 
(L.) Link (= Hylotelephium purpureum (L.) Holub). rio3flHee sto MHeHne 6biJio noaaep- 
*aHO II. B. Ci03eBbiM (1912), n. H. KpbiJiOBbiM (1931) h K. H. UrouiHHOii (1966). ripn 
3T0M Bee yKa3aHHbie aBTOpbi npHBOflaT ohhtox ypanbCKHH TOJTbKO ana miaccHHecxoro 
necTOHaxoacfleHHa: ceBepHoii nacTH riepMCKOH ryOepHHH, Mexny HCTOxaMH p. Bninepbi 
h HyBajibCKMM KaMHeM (r. HyBan). 

Ilo HaineMy mhchhio, niOpHHHoe npoHcxoameHHe aaHHoro TaxcoHa npeacTaanaeTca 
flocraTOMHO ManoBepoarabiM, ecJiH ynecTb 6nojioraio pa3BHraa o6ohx poHHTenbcxHx bhhob. 
Xopouio H3BecTHO, hto Rhodiola rosea L. aanaeTca TunnHHbiM HByaoMHbiM pacreHHeM c 
oaHonojibiMH uBeTxaMH (jiHiub xax peflKoe hckjhohchhc oTaeabHbie ubctkh b onHonojioM 
couBeTHH MOiyr OKa3aTbca o6oenojibiMH) h ubctct b KOHue Maa — Hanane HKma, Toraa xax 
Hylotelephium purpureum (L.) Holub HMeeT THriHHHbie ana npeacTaBHTeneii ceMeiicTBa 
TcuicTaHKOBbix o6oenojibie ubctkh h ubctct He paHee xoHua hiojih (o6mhho b aBiycre). 
Ohcbhhho, hto b ecTecTBeHHbix yejiOBHax (no xpaiiHeii Mepe Ha ypane) HMeiOTca onpeaeneH- 
Hue 6HOJionmecKHe h sxoiiorHHecxHe 6apbepw ana o6pa30BaHHa noao6Hbix rn6pnaoB. 
CnHTaeM Heo6xoflHMbiM 3aMeTHTb, hto HaM He ynanocb o6Hapy>KHTb HHTeparypHbie yxa3aHna 
Ha cymecTBOBaHHe raOpmoB Mexmy npencTaBHTenaMH poaa Rhodiola h npyraMH pouaMH 
noaceM. Sedoideae (b tom HHcne h b xyjibType), xoTa rH6pHHbi b ceM. Crassulaceae aocTaTOHHO 
lUHpoxo pacnpocTpaHeHbi. (Jacobsen, 1970). 

H3 onHcaHHa cneayeT, hto BaxHefiujHM npH3HaxoM, Ha ocHOBaHHH xoTOporo PynpexT 
othocht CBoii BHfl k cexuHH Rhodiola (poaa Rhodiola ), aBJiaeTca MOiUHOe oapeBecHeBa- 
lomee xopHeBHWe 6e3 yronmeHHbix 6oxoBbix xopHeii. OuHaxo HCcneaoBaHHe THnOBOro 
o6pa3ita Sedum uralense (LE, holo!) no3Bonnno HaM BbiaBHTb oaho cymecTBeHHoe 
OTJiHHHe xopHeBHma aaHHoro pacTeHHa ot xopHeBHiu npeacTaBHTeneii poaa Rhodiola: Ha 
Bepxyuixe oho He HeceT 6ypbix HemyeBHHHbix JiHCTbeB (HanHHHe tbkhx nHCTbeB aBJiaeTca 
HaH6ojiee hctkhm anarHOCTHHecxHM npH3HaxoM, no xoTopoMy poa Rhodiola OT/mnaeTca 
ot 6ojibuiHHCTBa apyrax 6jih3khx pofloB (Ohba, 1978, 1980)). KpoMe Toro, y 5. uralense 
HMeiOTca THnHHHbie o6oenojibie ubctkh, KOTopwe xora h BcrpenaioTca y nacTH bhhob poaa 
Rhodiola, ho He b THnOBOii cexuHH, x KOTOpofi oTHocaTca TaxHe UByaoMHbie bhhm c 
oaHonojibiMH UBeTKaMH, Kax R. rosea L. s. 1. Cneayiomee BaxcHoe othhhhc ubctkob OHHTxa 
ypanbCKOro ot ubctkob poaHon 3amnoHaeTca b CTpoeHHH rHHeuea. THHeuefi Sedum 
uralense coctoht h3 5—6 CBo6oflHbix npaMbix h cyxceHHbix npH ochobbhhh b HOxcxy 
xapnenefi, Toraa Kax y npeacTaBHTeneii poaa Rhodiola oh coctoht H3 4 —5 cpocuiHxca b 
ocHOBaHHH hjth CBoGoflHbix, ho Toraa cnaaHHx xapneneii, o6biHHO c rop6HKOM Ha 
6piOUlHOH CTOpOHe. OHCBHHHO, HTO no CTpOeHHK) UBeTKOB H OTCyTCTBHK) HeUjyeBHflHblX 
JiHCTbeB b BepxHen nacTH KopHeBHiu Sedum uralense He moxcct 6biTb cGjihjkch c poaoM 
Rhodiola. B to xce BpeMa Taxne npn3HaxH xapaxTepHbi ana npeacTaBHTeneii poaa 
Hylotelephium (Sedum L. s. 1.). Ilo HauieMy mhchhio, hmchho k STOMy poay cneayeT 
OTHOCHTb aaHHbie pacTeHHa. B nonb3y aroro CBHaeTeabCTByeT HanHHHe HeKOTOpux apyrnx 
npH3HaxoB, BbiaBJieHHbix y Sedum uralense : npaMbie MOHOxapnHHecxHe UBeTOHOCHbie 
CTe6an, MeTeaKOBHaHbie couBeTHa, jiHCTba, HanoMHHaiomHe, no mhchhio PynpexTa, 
jiHCTba S. fabaria ( Hylotelephium argutum (Haw.) Holub), ho hcmhoio 6onee y3KHe. IlpH 
3tom no 6onee moiuhhm KopHeBHiuaM 6e3 yToameHHbix Ookobmx xopHeii h no othoch- 
TeabHO y3KHM CH3bIM HHCTbBM 3TOT TaKCOH UOCTaTOHHO XOpOUIO OTn H HaeTCH OT HpyrHX 
npeacTaBHTeaeii poaa Hylotelephium ypane: H. purpureum (noHTH Becb ypan) h 
H. stepposum (KDxHbiii ypan). 

AHanH3 rep6apHbix o6pa3uOB h HaGaroaeHHa b npHpoae no3BoaaiOT caeaaTb bmboh o 
tom, hto aaHHoe pacreHHe BCTpenaeTca He TOJibKO Ha CeBepHOM ypane. PacTeHHa, 
npaKTHHecKH He OTjiHHaiomneca ot thhoboto o6pa3ua, coGpaHU h3mh Ha cxanax 
HjibMeHCKoro xpe6Ta (b ioikhoh nacTH HabMeHCKOro 3anOBeaHHKa). 
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B 3aKJTio , ieHHe CHHTaeM Heo6xoflHMbiM npemioxHTb HOByio kom6hh3uhk) h npHBecTH 
Heo6xOflHMyiO CHHOHHMHKy fljlfl 3TOro BHJia. 

Hylotelephium uralense (Rupr.) Byalt. comb. nov. — Sedum uralense Rupr. 1856, 
in Hoffm. Nordl. Ural (FI. Bor.-Ural.), 2 : 34, 11, tab. 3. — 5. purpureum auct., non 
(L.) Link p. p. — 5. telephium auct. fl. Ural bor. — Ohhthhk ypajtbCKHn. 

Tun: Branth, s. n. (LE, holo!). 

KJIIOH flJW OnPEJIEJlEHKfl yPAJIbCKHX nPEflCTABHTEJIEft POM 
HYLOTELEPHIUM H. OH BA. 

1. L(bctkh 6eJibie hjih 3eJieHOBaTO-6ejibie, jihctmi cynpoTHBHbie, yojiHHeHHO-OKpyrnbie, 

CHuamte, b ocHOBaHHH nonra CTe6neo6beMJiiomne, pewco pacnojioxceHHbie; 6oKOBbie 

KOpHH yrojimeHHbie, OKpymbie . H. stepposum 

+ LlBeTKH po30Bbie hjih nypnypHbie, ecjiH 6eJibie, to Ha Bepxyuixe po30Bbie, nHCTbs 
onepettHbie, rycTO pacnonoxeHHbie.2 

2. PacTeHHe He o6pa3yer mouihux ynjiHHeHHbix KopHeBHm, 6oKOBbie KOpHH o6bWHO 

MHOroHHCJieHHbie, CKyneHHbie, yrojimeHHbie, BepereHOBHjiHbie . ... H. purpureum 
+ PacTeHHe o6pa3yeT MomHoe yjyiHHeHHoe, onpeBecHeBaromee KopHeBHiue, 6e3 yrojimeH- 
HblX GOKOBbIX KOpHeii HJIH C MajlOHHCJieHHblMH 6oKOBb!MH KOpHflMH. 

. H. uralense 
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SUMMARY 


It is shown that Sedum uralense Rupr. belongs to the genus Hylotelephium H. Ohba. A new 
combination H. uralense (Rupr.) V. Byalt is proposed. A key for the identification of Ural 
representatives of the genus Hylotelephium is given. An additional location of H. uralense in the 
Southerh Ural is recorded. 


9 EoTaHHMecKHH xypHan, Ns I, 1998 r. 
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MELANELIA ALBERTANA ( LICHENES ) — HOBblft POCCHH BHfl 
H3 KHKHOrO IIPHBAftKAJIbB 

I. N. URBANAVICHENE, 0. P. URB AN A VICHUS. MELANELIA ALBERTANA ( LICHENES) — 

A NEW FOR RUSSIA SPECIES FROM THE SOUTHERN BAIKAL REGION 

npHBeaeHfei aaHHbie o hobom unit Pocchh Bme jiHiuaHHHKa H3 lOxHoro npn6aHKa^ba. 

Bo BpeMR JIHXCHOJIOTHHCCKHX HCCJieflOBaHHH B EafiKanbCKOM 3anOBCflHHKe (Pecny6- 
jiHKa BypaTHR, Ka6aHCKHfi p-H, 51°33' c. ui., 105°13' b. n., ceBepHbifi MaicpocKnoH xpe&ra 
XaMap-fla6aH), b hhjkhcm tchchhh p. IlepeeMHas b oKTn6pe 1996 r. T. II. yp6aHaBHHio- 
com 6bui co6paH nHinafiHHK, onpeneneHHbifi BnocnencTBHH H. H. yp6aHaBHHCHC xax 
Melanelia albertana (Ahti) Essl. 3tot bhu npoH3pacTan Ha ctbojic Populus suaveolens 
Fisch. b nojiHHHOM TonojieBOM BbicoKOTpaBHOM necy, b 4 km ot 6epera 03. Eafiican (460 m 
H an yp. Mi). rep6apHbifi o6pa3eq npoBepeH T. Ahti, KOTopbifi BnepBbie onwcan stot bha 
(KaK. Parmelia albertana) b 1969 r. H3 uiTaTa Ajib6epTa (KaHana) (Ahti, 1969). 

! HcCJICflOBaHHblH 06pa3Cq B OCHOBHOM COOTBCTCTByCT OTlHCaHHIO BHfla, npHBCflCHHOMy 

. Ahti (1969) b «Notes on Brawn Species of Parmelia in North America». B pyccicofi 
jiHxeHonorHHecKOH jiHTepaType onncaHHe OTcyTCTByeT. Hnxce npHBonHM onncaHne BHna 
no T. Ahti (1969) h T. L. Esslinger (1977). 

Melanelia albertana (Ahti) Essl. 1978, Mycotaxon, 7, 1 : 47. — Parmelia albertana 
Ahti, 1969, Bryologist, 72 : 236. 

Th n: «Canada. Alberta: near SW tip of Big Lake, ca. 10 mi. NW of Edmonton City, 
on Populus baisamifera, Ahti 23128» (H. — holotypus; DUKE, CAN, UAC — isotypis). 

CnoeBHine nwcTOBaToe, b BHfle HenpaBHjibHbix po3CTOK 4—9(10) cm b nwaM., 6onee 
hjih Mcnee npnxaToe k cy6cTpaTy, co cnenca npHnonHHMaiomHMHca KpasMH. JIonacTH 
3—4 mm ump., (100)180—220(240) mkm tojiih.. cnenca pacnpocTepTbie, no KpasM 
OKpyrno-BOJiHHCTbie c OKpyrnMMH na3yxaMH, kopotkhc no cnenca BbiTHHyrax, pa3nenbHbie 
no HCMHoro HaneraiomHX npyr Ha npyra. BepxHaa noBepxHOCTb onHBKOBO-KopHHHCBaa no 
TeMHO-3eneHOBaTo-KopHHHeBoii, 6onee kjik MeHee poBHaa no cna6oBorHyTOii Ha nepwifie- 
Phh, MaTOBaa, b HCKOTopbix cnynaax, 6nHXce k kohimm nonacTefi, cnenca 6necTamaa; 
BHyrpeHHaa nacTb nonacTefi Macro CTanoBHTca MenKOCKnanHaToii, 6e3 H3Hnnfi h nceBno- 
UHcJjenn. Copann noBonbHo MHoroHHcneHHbie, KpaeBbie h othctombo ryOoBHnHbie; copenHH 
3epHHCTbie, SenOBaTbie H TCMHClOmHe no KOpHHHeBbIX, HHOma CTaHOBBTCa H3HnHeBHnHbI- 
mh. HnxcHaa noBepxHOCTb nepHaa, Onnace k KpaaM KopHHHCBaTaa, 6onee wnw MeHee 
poBHaa no cnerxa MenKocKnannaTOfi, MaTOBaa, c npocTbiMH 6ecuBCTHbiMH pH3HHaMH no 
1.0—1.2 mm nn., HCMHoro He noxonauiHMH no Kpaa. CepnueBHHa 120 — 150 mkm, 6enaa. 
BepxHHH KopoBbifi cnofi 5—15 mkm Tonm., BonopocncBbiii cnofi 45 — 60 mkm Tonm., 
HHXCHHH KOpOBblH CnOfi 10-15 MKM TOnill. AnOTCUHH H nHKHHnHH HCH3BeCTHbl. 

PeaKUHH: KopoBbifi cnofi — K”, HNO”; cepnueBHHa — C + KpacHceT, KC + opaHxceBeeT 
(opaHXCCBO KpaCHCCT), PD”. 

Kax b HarncM cnynae, Tax h no nHHHbiM coo6meHHaM T. Ahti h JI. T. Ba3poBa, 
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PacnpocTpaHeHHe Melanelia albertana b A3HH. 

I — EaftxajibCKHft 3ariOBeaHHK, xpe6eT XaMap-fla6an: 2 — xpefieT XaHTSfi; 3 — xpefieT XaHrafi. 

Melanelia albertana o6HapyxeH Ha cTBoaax aepeBbeB bhaob Populus h Salix. B CeBepHofi 
AMepHKC B 6oj1bUiHHCTBC CJiyHaCB JIHUiaHHHK npOH3paCTaCT Ha CTBOJiaX flepCBbCB, npe- 
HMymecTBCHHo bhaob Populus h Salix, ToabKo b uiTaTC Koaopaao (CIIIA) stot bha 
OTMencH Ha o6HajKCHHbix h nopocuiHx mxbmh cxaaax. 

PacnpocTpaHeHHe. A3hh (cm. pHcyHox): Poccua — Pecny6jiHxa EypaTHa, Ka- 
6aHCKHH p-H (51°33' c. m., 105° 13' b. a.), ccBepHbifi MaxpocKaoH xpe6Ta XaMap-fla6aH, 
hhxchcc TencHHe p. IlepeeMHaa. MoHroana — xpe6ei Xshtsh (T. Ahti, aHHHoe coo6me- 
hhc, no c6opaM 1970 r., b aoaHHe p. Tspaaxc, Ha cTBoae hbm, 26594(H)); xpe6eT XaHrafi 
(JI. r. Ea3poB, aHHHoe coo6meHHe, onpeaeaeH H3 koaacklihh aHuiafiHHKOB c CeBepo-Boc- 
TOHHoro XaHraa, Ha cTBoaax hb). CeBepHaa AMepHKa: Kanaaa — Alberta, Manitoba, 
Ontario, Saskatchewan; CIIIA — Colorado, Minnesota. 

HaxoxACHHe Melanelia albertana b IOjkhom IIpH6afiKaabe npeacTaBaaeica aociaTOH- 
ho 33KOHOMcpHbiM b cBa3H c npexHHMH HaxoaxaMH ee b CeBepHofi MoHroaHH h nBnnercsi 
eme obhhm CBHaeTeabCTBOM Gbtabix TecHbix 6Horeorpa$HHecKHX cBfl3efi A3 hh c CeBepHofi 
AMepHKofi. 

06pa3eu xpaHHTca b repGapHH OTaeaa anxeHoaorHH h 6pHoaorHH BoTaHHHecKoro 
HHcTHTyra hm. B. JI. KoMapoBa PAH (LE). 
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HAXOflKA RAMALINA SINENSIS ( RAMALINACEAE, LICHENES) 

B 3EJIEHOft 30HE T. KPACHOAPCKA 

T. N. OTNYUKOVA. A NEW RECORD OF RAMALINA SINENSIS ( RAMALINACEAE, LICHENES) 

IN THE GREEN ZONE OF KRASNOYARSK 

PeaKHH ana CH6npn nnuiaHHUK Ramalina sinensis oGHapyxeH b 3eneHoii 30He r. KpacHonpctca h Ha 
TeppHTopwH roc3anoBenHHKa «Cron6bi». flaHHbifi bhu Macro BCTpewaeTca Ha CTBonax nepeBbeB b cTapoii 
6epe30B0H pome nanHoro roponcicoro Mmcpopafiona «AKaneMroponoK», pe*e — b npnropoaHoii h 3anoBe«Hoii 
3onax. 

Ramalina sinensis Jatta 1 (= R. asahinana Zahlbr.) aBaaeTca peaKHM bhuom ana 
jiHXCHO(J)Ropbi Ch6hph. EflHHHHHbie HaxoflKH npHBoaaTca ana 3anaaHoii Ch6hph (Tomhh, 
1937; sub. R. asahinana), 3anaaHoro CaaHa (Kpasnyx, 1986), AaTaa (CeaeabHHKOBa, 
1990; sub. R. asahinana), CanawpcKoro xpaaca (CeaeabHHKOBa, 1993), npH6aiiKanba 
(yp6aHaBHHeHe, 1995; sub. R. asahinana). 

yKa3aHne C. B. KpaBHyx (1986) R. sinensis ana 3anaaHoro CaaHa h apyrnx paiiOHOB 
KpacHoapcKOro Kpaa He Bbi3biBaeT comhchhh, TaK xax b stoh pa6oTe npHBoanTca 
onwcaHHe BHaa. K coxcaneHHio, 6oaee noapo6Hbie cBeaeHHa o MecTax c6opoB R. sinensis 
b UHTHpyeMOH pa6oTe OTcyrcTByiOT. OrMenaeTca ToabKO, hto BHa BCTpenaeTca Ha Kope 
aepeBbeB, peaxo Ha cxanax. 

Abtopom b TeneHHe 1995 r. b 3ejieH0H 30He r. KpacHoapcxa h npHaeraromeii k ropoay 
TeppHTopHH roc3anoBeaHHKa «Cron6bi» co6paHbi pa3H0B03pacTHbie caoeBHiaa R. sinensis. 

IlepBbie c6opbi R. sinensis b 3eneHoii 30He r. KpacHoapcKa npoBeaeHbi M. H. Beraa- 
hoboh h C. B. KpaBHyx (1982—1983) h H. II. KyraijDbeBOH (1993—1994). 

3eaeHaa 30Ha r. KpacHoapcKa b BHae Konma paanycoM 50—60 km OKpyxcaeT ropoa 
h pacnoaoxeHa Ha npaBOM h aeBOM Geperax p. Ehhcch, TeppHTopHH roc3anoBeaHHKa 
«CToa6bi» noaHOCTbio HaxoaHTca b stoh 30He. ijeHTpanbHas h ceBepHaa nacTH 3aHHMaioT 
paBHHHHbie npoCTpancTBa KpacHOapcKoii aecocTenn; io>KHaa, ioro-BOCTOHHaa h roc3ano- 
BeaHHK «CToa6bi» 2 — xonMHCTbie, noaoro-yBaaHCTbie h ropwcTbie mccthocth OTporoB 
BocTOHHoro CaaHa. 

KaHMaT OTporoB BocTOHHoro CaaHa aBaaeTca 6oaee mrtkhm no cpaBHeHHio c pe3KO 
KOHTHHeHTaabHbiM miHMaTOM KpacHOapcKoii aecocTenH. 3aecb BbinaaaeT 6oabiuee KoaH- 
necTBO ocaaxoB — 530 mm b roa; 3HMa (c OKTa6pa no MapT) Tenaee, a aeTO npoxaaaHee; 
cpeaHeroaoBaa TeMnepaTypa — 1.2°, Ha 2.1 ° HHace, neM Ha TeppHTopHH cTenHbix yaacTKOB 
b pafioHe r. KpacHoapcKa. 

B npearopbax BocTOHHoro CaaHa oaHa ipynna HaxoaoK cBR3aHa c hhxchhm noacoM 
cocHOBO-aHCTBeHHHHHbix pa3HOTpaBHux aecoB (200—500 m Haa yp. m.), apyraa — co 
cpeaHHM noacoM ropHoii tcmhoxbohhoh Tafira (500—700 m Haa yp. m.), c MaccuBaMH 
HHTpa30HaabH0ii pacTHTeabHocTH: cochobmmh GopaMH Ha 6eaHbix MaaoMomHbix noHBax 
b paiiOHe chchhtoboh HHTpy3HH. B KpacHOapcKoii aecocTenn, 30HaabHbiM TnnoM pacTH- 
TeabHOCTH KOTOpOH HBaHIOTCH COCHHKH, 3TH HaxoaKH CBa3aHbI C npOH3BOaHbIMH OCHHHH- 
K3MH h 6epe3HaxaMH. 

Bo bccx THnax pacTHTeabHocra R. sinensis npoH3pacTaeT Ha 6epe3e Betula pendula 
Roth., 3 ocHHe Populus tremula L., nepeMyxe Padus avium Mill., a6aoHe Malus baccata 
(L.) Borkh., hbc Salix viminalis L., peaxo Ha cocHe Pinus sylvestris L. h CHeHHTOBbix 
cKaaax. 


1 Ha3BaHne BKaa npHBOflHTCs no pafioTe UI. O. EapxanoBa (1969). 

2 ripHponHbie xapaKTepHCTHKH npuBeneHbi no JiHTeparypHbiM HCTOHHHKaM: ana roc3anoBennnKa «Oron- 
6bi» — Ko3noB, 1958; EyropHHa, 1961; Konaro, 1961; ana oxp. r. KpacHoapcKa — JInxanoB, XaycTOBa, 1961; 
Ulep6a<ieB, 1961; Ky3bMHHa, 1982. 

3 JlaTHHCKMe na3BaHna npHBonaTca no CBonxe C. K. HepenaHOBa (1981). 
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CnoeBHme R. sinensis CBepxy cBeTno-cepoBaTo-3eneHOBaToe, cxnanHaTO-aHeHCToe; 
CHH3y 6ejioe, HHorna ensa 3aMeTHo po30Boe, c BbiaaiomHMHca panHanbHbiMH peCpaMH h 
nceBflOUHtJje/ijiaMH. AnoTemiH MHoroHHcneHHbie, 0.2 — 5.0 mm b jinaM., pacnonoaceHbi no 
xpaaM HernyOoxo Hanpe 3 aHHhix nonacTeii, a Macro h no Bceii noBepxHOCTH cnoeBHma c 
BHeumeii h BHyTpeHHeii CTopoHbi (pwc. 1). 

OneHb HHTepeCHbiMH aBJiaioTca HaxojjKH R. sinensis b AxaneMroponxe (jkhjioh mhk- 
popaiioH r. KpacHOapcxa). 3necb Ha KopeHHOM 6epery p. EHHceii coxpaHHnacb CTapaa 
6epe30Baa poma, noaBHBiuaaca Ha Mecre BbipyOneHHbix b xoHue XIX —Hanarie XX b. 
cochobmx 6opoB. R. sinensis oneHb Macro BCTpenaeTca Ha 6epe3e (penxo Ha hbc, aOnoHe 
H COCHe), B HHXHeii M3CTH CTBOJIOB (OT OCHOBaHHa flO 2- 3 M BbIC.) MOXCHO o6H3py5KHTb 

or 1 no 10, a b BepxHeii — 50—100 cnoeBmu. 

MHoroHHcneHHbie c6opbi R. sinensis b AxaneMroponxe npencraBneHbi pa3H0B03pacT- 
HblMH CJlOeBHUiaMH (pHC. 2): OT OHeHb ManeHbKHX CTcpHJIbHbIX CBOeBHm B BHae UIHpOKHX 
nneHMaTbix nonacTHHOX (0.5 — 1.0 cm b nwaM.) (pwc. 2, A) no 6onbuiHX (MaxcHManbHaa 
AHHHa JionacTH — 3.0 cm) (c anoTeimaMH (pHC. 2, E — D)- llpHHeM Ha aOnoHe h cocHe 
HaHaeHbi Tojibxo Mojioflbie cnoeBHma, Ha HBe — cnoeBHma cpenHero pa3Mepa co mhothmh 
xpynHbiMH anoTeuHaMH. 

06HapyxceHb) cnenyiomHe MopcJionorHHecxHe (jjopMbi nonacTeii y R. sinensis (pwc. 2). 

1. Beepoo6pa3Haa TwnoBaa — cnoeBHme b BHne LunpoKofl onHononacTHoii Beepoo6- 
pa3HOH (1/3 — 1/2 pacxpbiToro Beepa) nnacTHHXH, no xpaio Henny6oico hjih rnyOoxo 
Haape3aHHofi (phc. 2, E ). 

2. JleHTOBHflHaa h xycTHCTo-neHTOBHnHaa — c/ioeBnme OflHOJionacTHoe, rny6oxo 
pacceHeHHoe Ha y3xne nonn, hjih cocToamee H3 MHoroHHcneHHbix y3KHx nonacTeii, 
BblXOflaiUHX H3 OflHOrO OCHOBaHHa. 

3. Beepoo6pa3Haa h KycTHCTO-Beepoo6pa3Haa — cjioeBHine OMCHb uinpoKoe (b pac- 
npaBJieHHOM BHne npuHHMaeT cJjopMy nojiHOCTbio pacxpbiToro Beepa), rnyOoxo pacceMeH- 
Hoe Ha HecxojibKo xpynHbix Beepoo6pa3Hbix noneii, hjih npejjcTaBJieHO MHoroHHCJieHHbiMH 
UJHpOKHMH BeepOo6pa3HbIMH JlOnaCTaMH, BbIXOflamHMH H3 OflHOrO OCHOBaHHa (pHC. 2, B, 

n. 

4. MeTjiOBHjjHaa — c/ioeBHme c MHoroHHCJieHHbiMH mcjikhmh nonacTaMH h xycTHxa- 
mh no Bceii noBepxHOCTH h no xpaaM 6o;iee xpynHOro cjioeBHma KyCTHcrofi (jjopMbi. 

y xpynHbix xycTHCTbix cnoeBHm HaOmonaioTca OTjiejibHbie JionacTH c HanpaBJieHHbiMH 
b pa3Hbie CTopoHbi nacTaMH. Hac™, opneHTHpoBaHHbie x CBeTy, hmciot npH3HaxH BepxHeii 
noBepxHOCTH, a nacTH Toil ace nonacTH, HaxojiamHeca b tchh, — nepTbi hhjkhch. B 
pacnpaBJieHHOM BHne nonacTb Taxoro cnoeBHma o6biHHO coctoht h3 HepenyiomHxca 
cerMeHTOB c npn3HaxaMH BepxHeii h hhjkhch crapoH (pnc. 2, B, a, 6). 

CnenyeT OTMeTHTb, hto o6pa3ijbi R. sinensis, coOpaHHbie Ha 6epe3e (AxaneMroponox), 
Hecxonbxo omnnaioTca ot o6pa3UOB, co6paHHbix Ha ochhc (roc3anoBenHHK «CTon6bi») 
(pnc. 3). Ha ocHHe npeofinajjaioT cnoeBHma npaBHnbHoii Beepoo6pa3Hoii cJjopMbi. Pann- 
anbHbie pe6pa o6pa3yioT OTHexnHByio ceTb. CxnannaTO-aHeHCTaa noBepxHOCTb xopomo 
pa3BHTa c BepxHeii CTopoHbi (pnc. 1, a; 3, A, a), a c hhjkhch CTopoHbi pomth He BbipajxeHa 
(pnc. 1, 6) nnH BCTpenaeTca b BHne OTjjenbHbix (JiparMeHTOB Ha nepncJjepHH cnoeBHma 
(pnc. 3, A, 6). y cnoeBHm, npoH3pacTaiomHx Ha 6epe3e, pannanbHbie pe6pa h cxnanna- 
To-aHCHCTaa ceTb OTHemHBO 3aMeTHbi xax Ha hhjkhch. Tax h Ha BepxHeii noBepxHOCTH 
(pnc. 2; 3, E, a), ho ocoOchho xopomo cxnanHaTO-aMeHCTaa cerb pa3BHTa c HHameii 
cropoHbi h HMeeT bhjj aneex nnn naxe cot c ocTpo BbicTynaiomHMH pe6paMH (pnc. 3, E, 
6 ). 

MHTepecHO, hto b npenenax cpenHeropHoro noaca b 30HanbHOM Tnne pacTHTenbHoc- 
th — nHXTOBOii Taiire — h b npoH3BOflHbix ot Hee Ha HapymeHHbix ynacTxax nncTBeHHbix 
necoB 3 tot nHmaiiHHX He 6bin HaiineH hh Ha nnxTe Abies sibirica Ledeb., hh Ha ochhc 
H nH 6epe3e. B pa6oTax no nccnenoBaHHio TpaBaHoii cepHH tcmhoxbohhoh (nHXTOBOii) 
Tafira npenropnii h nonHHHbix HHTpa30HanbHbix enbHHxoB necocTenn (BernaHOBa h np., 
1984a, 6) b cnncxax snniJjHTHbix nHmaiiHHXOB, npoH3pacTaiomHx Ha enn Picea obovata 
Ledeb. h npyrnx noponax, R. sinensis Taxace He npHBOjjHTca. 

R. sinensis (= R. asahinana ) rnnpoxo pacnpocTpaHeH Ha flanbHeM BocToxe h b 
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Phc. 1. Bhoijhhm bhji Ramalina sinensis (cnporH Boctomhoto CaflHa, roc^anoeeaHHK «Cto/i6m», Ha ochhc). 

a — BcpxHfls noBepxHocTh; 6 — hhxhhs noBepxHOCTb. MaciiiTaGHaji /iMHCfixa — 1 cm. 




Phc 2. OopMbi jionacrreH Ramalina sinensis (KpacHoapcKaa jiecocrrenb. AKaaeMropoaoK, Ha 6epe3e). 

A — MOJioiUJe cjioeBHiua (OflHOJionacTHbie h KycTHCTtie); E — oaHononacTHaji Beepoo6pa3Haii $opMa (1/3—1/2 pacKpbiToro 
Bccpa); B — MHoroJionacTHafl Beepoo6pa3Haji $opMa (nanHocTbio pacKpuTbiii Beep) (a — iacn> jionacTH c qepTaMH h ha Hen 
noBepxHOCTH, 6 — ocHOBHaa qacTb JionacTH c qepTaMH BepxHen noBepxHOCTH); T — KycTiicro-Beepoo6pa3Haa $opMa (nOJiHOCTtio 
pacKpbiTUH Beep); t|>epmni>Hbie cjioeBHiua. MacurraGHaa /iiiHeHKa — 1 cm 








Phc. 3. Ramalina sinensis bhciuhhh bhji cjioeBHiua. 

A — ocHHa, roc3anoBejiHHK «Ctoji6u» ( OTpom Bocromioro CaaHa (c — BCpxHss noBepxHocTb, 6 — hhxhhh noaepxHocTb 
co CJia6o BbipaxeHHOii cmiaaiaTO-sHeHCTOH CTpyKTypo h); B — 6epe3a, AxaneMroponoK, KpacHospcKaa Jiecocxenb (a — 
BepxHsa noacpxHocTb. 6 — HHXHfMi noacpxHocTb c OTMexjiHBo BbipaxeHHOii CKJianqaTO-sqeHCTOfi CTpyxiypofi). MaciuTa6- 

Haa juTH UKa — 1 cm. 


IIpHMopbe (Tomhh, 1937; rypy/iesa, KHsoxeBa, 1972; KHsoxeBa, 1973; CKHpHHa, KHsoKcaa, 
1985; CKHpHHa, 1987; MnKyjiHH, 1989; Ha6aHeHKo, 1990), rne Taicxe npoH3pacTaeT Ha 

JIHCTBCHHblX H CBeTJIOXBOHHhlX nOpOflax. 

Bbipaxaio npH3HaTejibHOCTb H. C. rony6KOBOH 3a HacHTH^HKauHio BHfla, M. M. Ber- 
jibhoboh h H. O. Ckhphhoh 3a npeztocTaBJieHHbie MaTepnanbi, Heo6xoflHMbie nna Hann- 
CaHHB ZtaHHOH CTaTbH. 
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TWO NEW SPECIES AND THE FLORISTIC NOVELTIES IN THE 
VMBELLIFERAE OF AEGEAN AND MEDITERRANEAN TURKEY 

M. T. I1HMEHOB, E. B. KJUOflKOB. fl. TEKMEH. flBA HOBbIX BHUA H CJIOPHCTHMECKHF. 
HOBHHKH VMBELLIFERAE BPEfiCKOfi H CPEflH3EMHOMOPCKOfl TYPUHH 


During the field investigations in Adana, I?el, Mugla, Izmir, Manisa, and Bursa the distribution of 26 species 
of Turkish Umbetliferae has been elucidated. Two new species, Oenanthe cyclocarpa and Bunium pinnatifalium. 
were described, the former being found in Liquidambar forest in Mugla vilayet; in the same place a novelty for 
Turkish flora, Hydrocotyle vulgaris, has been registered. New gatherings allowed to add the descriptions of 
Ferula drudeana , and Crenosciadium siifoliunr, for the last species a taxonomic position within Apioideae has 
been revised. 

Altghough the Umbelliferae of Turkey have been studied rather carefully for a long 
time (a critical summary see: Hedge et al., 1972), the taxonomic and, especially, floristic 
novelties are possible until now due to the richness of the family, represented in the 
country by more than 400 species. Previously we (Pimenov et al., 1995) published some 
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more precise definitions to the Umbelliferae distribution in NE Anatolia, being in line 
with similar post-Davis publications of Turkish and foreign botanists (some of them are 
in «Literature cited»). 

In 1996 we again had an opportunity to visit some regions of Turkey — this time of 
Mediterranean and Aegean parts of the country, to collect local Umbelliferae under the 
project of multidisciplinary investigation of Asian species of the family. Some additional 
species were collected during pre- and post-Symposium excursions of 1995 IV Plant Life 
of SW Asia Symposium in Izmir. 

Our collection localities were: 

Manisa: B1 Manisa, Spildag (Ml Sipylus); 38°34' N, 27°23' E; alt. 600—1300 m; 24 V 1995. 

Bomova: B1 Izmir, Bomova, hills near Ege Universitesi campus; 38°27’ N, 27°15' E; all. 50—100 m; 
22 V 1995. 

Kemal-Paja: B1 Izmir, near Kemal-Paja, Nif Dag, northern slope; 38“25' N, 27°26' E; alt. 300—1200 m; 
28 V 1995, 14 VIII 1996. 

Ephesus; Cl Izmir, between Ephesus and Mariamane (the Virgin Mary’s house); 37°55' N, 27°20' E; alt. 
300—650 m; 27 V 1995, 15 VIII 1996. 

Dilek peninsula; Cl Izmir, near Ku$adasi, national park of Dilek Peninsula, Samsundag; 37°40' N, 27° 13' E; 
alt. 0—250 m; 25 V 1995. 

Pamucak: Cl Izmir, near Sel?uk, Pamucak, sea shore; 37°57' N, 27°15' E; 15 VIII 1996. 

Karata$; C5 Adana, Mediterranean coast, Ceyhan delta, Karata?; 36°34' N, 35°24' E; sea litoral, cliffs, alt. 
0—70 m; 17 VIII 1996. 

Camliyayla: C5 I?el, Toros Daglari, neartjamliyayla; 37°09' N, 34°36' E; alt. 1600—2000 m; 18 VIII 1996. 

Arslankoy: C5 I?el, Toros Daglari, near Arslankoy; 37°08' N, 34° 16' E; alt. 1800—2400 m; 20 VIII 1996. 

Camlidere: C5 I?el, Toros Daglari, foodhills. near Camlidere-. 36°50' N, 34°32' E; alt. 400 m; 22 VIII 1996. 

Koysegiz; C2 Mugla, near KBycegiz, lake shore; 36°57' N, 28°41' E; alt. 120 m; 23 VIII 1996. 

Sandras Dag: C2 Mugla; Sandras Dag, above village of Agla, 37°02' N, 28°47' E; alt. 400—1900 m; 
24 VIII 1996. 

Uludag: A2 Bursa, Mt Uludag (Olympus Bythini); 40°06' N, 29°08' E; alt. 1600—2300 m; 28 VIII 1996. 

In total 73 species from 44 genera of the Umbelliferae have been collected. 

Among our gatherings there are some floristic novelties (new records for Turkey, or 
for the grid squares, adopted in P. Davis’ «Flora», or for Turkish vilayets), as well as 
two new species. 

Below we arrange the new findings in order of genera, adopted in «Flora of Turkey 
and the East Aegean Islands» (Hedge et al., 1972). 

1. Hydrocotyle vulgaris L. 

Turkey C2 Mugla, near KoyQegiz, lake shore, Liquidambar forest E of KoyQegiz; 
36°57' N, 28°41' E; alt. 120 m; 23 VIII 1996; N T96-275 (MW, LE, EGE). 

This is a new species for Turkish flora. Previously, the only species of the genus, an 
alien H. ramiflora Maxim, has been reported for the country flora; it is distributed only 
in extremely NE part of the Black sea shore, being a species of East-Asian origin, 
naturalized in adjacent Georgia and in NE Anatolia after tea culture. In Georgia 
H. ramiflora is far more abundant than in Turkey, what can be explained by older tea 
cultivation. 

H. vulgaris in SW Asia and the adjacent parts of extra-Asian Mediterranean has rather 
scattered distribution. It is known in Georgia (Colchis) and Azerbaijan (Lenkoran) 
(TaMaMiuaH, 1967; Rechinger, 1987), in Israel (Post, 1932; Zohary, 1972), and in Creta 
(Greuter, 1974; Turland et al., 1993). 

In Turkey it has been found in very specific ecological conditions, being in strong 
contrast with arrounding xerophytic vegetation. H. vulgaris grows in Liquidambar 
orientalis forest under moist conditions of periodically inundate flow banks near the shore 
of Koygegiz lake. The Liquidambar forests are regarded as relict vegetation type of Eastern 
Mediterranean (Hoey, Parks, 1991; Akman et al., 1993); the locality of Hydrocotyle 
vulgaris in this forest is also relict. 

2. Eryngium hedgeanum Kit Tan et Yildiz. 

C5 Ifel, Toros Daglari, foodhills, near Camlidere; 36°50' N, 34°32' E; alt. 400 m; 
22 VIII 1996; N T96-245 (MW, LE). 
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E. hedgeanum is a recently described species (Yildiz, Kit Tan, 1988), absent in basic 
«Flora of Turkey». Our collection seems to be the second for the species, considerably 
enlarging its area. The type locality of E. hedgeanum is situated in B6 Mara? (Goksun, 
west slope of Berit Dag). The authors, describing the species known from a solitary 
collection, noted for its isolated position among Turkish Eryngiums, and that «efforts will 
certainly be made in the near future to re-collect it». The species was found, however, 
far from type locality, in different floristic region, at Mediterranean coast of Turkey, 
approximately in 240 km to the southwest of the place of the first gathering. Having 
originally dissected leaves with auriculate petioles and narrow inflorescence, spicate below 
and umbellate above, E. hedgeanum could be regarded as a potential ornamental plant 
for rock gardens. 

3. Physocaulis nodosus (L.) W. D. J. Koch ( Myrrhoides nodosa (L.) Cannon). 

C5 I$el, Toros Daglari, near Camliyayla; 37°09' N, 34°36' E; alt. 1600 m; 

18 VIII 1996; N T96-71 (MW). 

This widely distributed Mediterranean (s. 1.) species was previously shown for various 
regions of Pontic, Aegean and Mediterranean Turkey (Hedge, Lamond, 1972), in particular 
for C5 square (Adana), and C6 (Hatay), appearing to be new for Igel. 

4. Chaerophyllum temulum L. 

C5 I^el, Toros Daglari, near Arslankoy; 37°08' N, 34° 16' E; alt. 1900 m; 

20 VIII 1996; N T96-L46 (MW, LE). 

C. temulum has a rather large distribution in Europe, NW Africa, the Caucasus and 
Transcaucasia. Surprisingly is was shown (Hedge, Lamond, 1972; Altan, 1987; KilinQ, 
Ozen, 1993) only for a few number of localities in Turkey — in its Pontic, Central and 
Eastern parts. Later J. Donner (1990) added C6 (probably Hatay) to the species area in 
Turkey. Our locality in Igel is new for this vilayet and C5 square, and seems to be the 

second record for all Mediterranean Turkey as a whole. In this place C. temulum seems 

to be a weed plant growing on destroyed moist land under trees near the stream, what is 
its usual status in Europe and at Caucasus. New records in various parts of Turkey show 
the enlargment of the species area. 

5. Anthriscus sylvestris (L.) Hoffm. (incl. A. nemorosa (Bieb.) Spreng.). 

B1 Manisa, Spildag (Mt Sipylus); 38°34' N, 27°23' E; alt. 1100 m; 24 V 1995, 
N T95-54 (MW). 

The species was characterized in «Flora of Turkey» (Hedge, Lamond, 1972) as 
widespread in all parts of Turkey with B1 Balikesir (Kaz Dag) and Cl Izmir (Samsun 
Dag) being the nearest indicated localities. It appeared to be a novelty for Manisa, a 
vilayet probably erroneously missed. 

6. Bunium microcarpum (Boiss.) Freyn. 

C5 I$el, Toros Daglari, near Arslankoy; 37°08' N, 34°16' E; alt. 1900 m; 
20 VIII 1996; N T96-100 (MW). 

B. microcarpum subsp. microcarpum was shown for Adana and Nigde (B5 and C5), 
the other two subspecies, distributed in Turkey, — for N and NE Anatolia (Hedge, 
Lamond, 1972; Huber-Morath, 1977; Eyce, Ocakverdi, 1987). The species has never been 
indicated for Igel, although! it is, in our observations, not rare on southern slope of Toros 
Daglari. 

7. Bunium pinnatifolium Kljuykov sp. nov. 

Plantae fusco-virides, totae glabrae. Radix tuberiformis, globosus, superficialis, 
1.5—2.5 cm in diam. Caules solidi, erecti, ultra 70 cm alt., basi ad 2.5 mm in diam., 
teretes, in parte media paniculatim multiramosi; umbellis terminalibus nullis. Folia 
radicalia longipetiolata, laminis triangulatis, 7—13 cm lg., 5—10 cm It., bipinnatisectis, 
segmentis basalibus primariis brevipetiolulatis, lobis terminalibus 1—2 cm lg., ovatis vel 
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lanceolato-ovatis, profunde lobatis, caulina vaginis linearibus, laminis triangularis ad 2 cm 
lg. et 1.2 cm It., bipinnatisectis, 3-jugis, segmentis primariis basalibus breviter petiolulatis, 
terminalibus rhomboideis vel ovalibus ad 5 mm lg., in lobulos ovatos vel triangulares 
mucronulatos profunde sectis. Folia caulina superiora pinnatisecta, laminis ad 1.5 cm lg., 
2-jugis, lobis lanceolato-linearibus, ad 5 mm lg.; suprema opposita, laminis integris vel 
pinnatisectis. Rami subhorisontales, inferiores alterni, supremi oppositi, ramulis 1 el 2 
vulgo instructi. Umbellae involucri phyllis 4—5, herbaceis, linearibus; radiis 3—5 
subaequilongis, ad 1.5 cm lg., leviter angulatis. Umbellulae involucelli phyllis involucri 
phyllis similibus; radiolis 10—12, pedicellis ad 2 mm lg. Petala alba, apice emarginata. 
Ovaria elongata, lanceolata, ad 2 mm lg., vittis vallecularibus solitariis, commissuralibus 
binis. Fructus ovales, lateraliter subcompressi. Mericarpia 3.0—3.5 x 0.9—1.0 mm, ob- 
longa vel oblongo-linearia, stylopodiis planis, stylodiis 1.3—1.5 mm lg., dorso reflexis, 
commissuris angustis, jugis filiformibus, vittis vallecularibus solitariis, commissuralibus 
binis, endospermio subpiano. (Fig. 1, C, D). 

Typus: «Turkey, Cl Izmir, between Ephesus and Mariamane (the Virgin Mary’s 
house); 37°55' N, 27°20' E; alt. 650 m; 27 V 1995; N T95-75, M. Pimenov, E. Kljuy- 
kov» (MW). 

Paratypi. Ibid., 15 VIII 1996, M. Pimenov, E. Kljuykov, N 796-28 (LE); B1 Izmir, 
near Kemal-Pa$a, Nif Dag, northerm slope, in shrub, 38°25' N, 27°26' E; alt. 600 m; 
28 V 1995, M. Pimenov, E. Kljuykov, N T95-87 (MW); I?el, Mersin; Yanibahse-pash- 
kale, 22 V 1972, T. U$lu, N 1561 (E). 

Affinitas. Species nova B. paucifolio DC. valde affinis, sed foliis caulinis lacinulis 
ovatis vel lanceolato-ovatis (non linearibus), latioribus (10—12 non 1—2 mm) et ramulis 
synflorescentiae lateralibus horisontalibus differt. 

8. Pimpinella tragium Vill. s. 1. 

C5 Igel, Toros Daglari, near Arslankoy; 37°08' N, 34°16' E; alt. 2400 m; 
20 VIII 1996; N T96-216 (MW). 

This calciphilous species is widespread in Turkey (Matthews, 1972; Huber-Morath, 
1977) but not shown for I$el, althought C5 Nigde, as well as Konya and Adana were 
registered. Formally our gathering could be referred to subsp. lithophila (Schischk.) Tutin, 
but due to the great variability of the species the separation of its infraspecific taxa seems 
to be controversial and badly grounded. 

9. Berula erecta (Huds.) Coville. 

C2 Mugla, near Koycjegiz, lake shore, Uquidambar forest E of Koycjegiz; 36°57' N, 
28°41' E; alt. 120 m; 23 VIII 1996; N T96-279 (MW). 

C5 Igel, Toros Daglari, near Camhyayla; 37°09' N, 34°36' E; alt. 1600 m; 
18 VIII 1996; N T96-74 (MW). 

C5 Igel, Toros Daglari, near Arslankoy; 37°08' N, 34°16' E; alt. 1900 m; 
20 VIII 1996; N T96-237 (MW). 

The species having a very large area in temperate regions of North Hemisphaere both 
in the Old World and the New one is shown in Turkey (Pejmen, 1972) chiefly for 
Northern, Eastern and Central parts. Evidently the distribution of the species in Turkey 
was shown with substantial blanks, and later it was added by the findings in Burdur, 
Nigde (Huber-Morath, 1977), Elazig (Huber-Morath, 1980), Erzurum (Uotila, 1975) etc. 
As a result, Donner (1990) indicated larger distribution of B. erecta in Turkey, for instance 
in its Meciterranean part. We found it three times in C2 Mugla and C5 I?el in the conditions 
typical for this aquatic species. These gatherings could be of floristic interest as exact 
documentation of the species area, although it is not clear if they are complete novelties 
for Mugla and I?el. We can also note a collection of B. Yildaz (EGE) from Mara? (Goksu), 
the vilayet also not indicated in «Flora of Turkey». 

10. Crithmum maritimum L. 

C5 Adana, Mediterranean coast, Ceyhan delta, Karata?; 36°34' N, 35°24' E; sea 
litoral, cliffs; 17 VIII 1996; N T96-48 (MW). 
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Fig. 1. Crenosciadium siifolium (A, B), Bunium pinnatifolium (C. D), Ferula drudeana (E, F). 

A, C. E — mericarp; B. D, F — transaction of mericarp. / — exocarp, 2 — mesocarp, 3 — aerenchyma, 4 — sclerenchy- 
ma, 5 — hypendocarp, 6 — endocarp, 7 — oil duct, 8 — rib. vascular bundle, 9 — funicle, 10 — vascular bundle of fu- 
nicle, 11 — spermoderma, 12 — endosperm. Bars — 1 mm. 


This sea-shore species is widespread on the Mediterranean, as well as in Aegean and 
Pontic shores of Turkey. In «Flora of Turkey» (Hedge, Lamond, 1972) it was shown at 
Mediterranean shore only for Antalya (C3 and C4), but Donner (1990) noted additional 
squares, and as a result C5 is also included in the area. Thus it is not clear if our gathering 
is a true novelty. 











Fig. 2. Oenanthe cyclocarpa. 

A — fruit (lateral view); B, C — mericarp (dorsal and commissural views); D — transaction of mericarp; 1—3, 6, 7, 9— 
12 — see fig. 1; 13 — sclerocarp. Bars — 1 mm. 


11. Oenanthe cyclocarpa Pimenov et Kljuykov sp. nov. 

Planta perennis, tota glabra. Radices funiformes vel fusiformes, fasciculatae. Caules 
50—80 cm alt., costati, fistulosi, fere ad basin corymboso-ramosi. Folia radicalia ad basin 
abrupte in vaginam brevem triangulatam dilatata, laminis 6—15 cm lg., 2—3 cm It., 
ambitu lanceolatis, bipinnatisectis, segmentis basalibus longipetiolulatis, lobis terminali- 
bus 5—9 mm lg., 3—7 mm It., rhomboideis vel obovatis, basi cuneatis, margine 
obtusilobatis. Folia caulina lobis terminalibus angustioribus, lanceolato-linearibus vel 
linearibus; folia superiora diminuta vaginis angustis, lobis paucis linearibus. Umbellae 
2—5 cm in diam., 3—9-radiatae, radiis subaequilongis, 3—4 cm lg. Umbellulae ad 1 cm 
in diam., globosae, 20—25-florae, compactae, pedicellis (fructificatione) ad 1.5 mm lg. 
(florum exteriorum) ad reductis (florum interioum sessilium). Carpophorum nullum, 
fructus integri, 2.5—3.0 mm lg., 1.8—2.5 mm It., subglobosi, basi et apice subcuneati 
(fig. 2). Dentes calycini lineares vel lineari-lanceolati, longi, acuti. Stylopodia conica, 
stylodia stricta, crassa, firma, ad 1.5 mm lg. Mericarpia dorso convexa, ambitu ovalia, 
ventre plana, jugis latis, obtusis, sat bene evolutis, marginalibus quam dorsalia duplo 
latioribus, valleculis angustis, commissuris latis. Exocarpium e cellulis minutis, leptoder- 
maticis. Mesocarpium bistratosum: stratum externum in valleculis tenue, e cellulis minutis. 
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Fig. 3. Oenaruhe cyclocarpa (holotypus). 


leptodermaticis, in jugis aerophoris praeditum, e cellulis magnis, leptodermaticis, sublig- 
nescentibus, fissuratim porosis, stratum internum continuum sclerenchymis e cellulis 
pachydermaticis, valde lignescentibus, radialibus compositum (sclerocarpium). Vittae 
valleculares solitariae, commissurales binae. Endocarpium e cellulis angustis, vix lignes¬ 
centibus. Spermoderma unistratosum, e cellulis minutis compositum. Endospermium 
ventre planum. 

Typus: «Turkey C2 Mugla, near Kby$egiz, lake shore, Uquidambar forest E of 
K5y$egiz, 36°57' N, 28°41' E; alt. 120 m; 23 VIII 1996, N T96-273, M. Pimenov, 
E. Kljuykov» (MW, iso — LE). (Fig. 2, 3). 
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Affinitas. A speciebus O. silaifolia Bieb. et O. pimpinelloide L. umbellulis globo- 
sis, fructibus subglobosis et radicibus non tuberiferis, ab O. fistulosa L. caulibus in nodis 
haud constrictis, segmentis foliorum radicalium latioribus, umbellulis 20—25 (nec 
40—45)-floris, fructibus globosis et stylopodiis fructibus brevioribus bene differt. 

The species was found in the same Liquidambar forest where Hydrocotyle vulgaris 
was. We compared our gatherings with a large set of Mediterranean and European 
Oenanthe species kept in G and LE, and were not able to find even the closely related 
species to say nothing of the identical gatherings. Probably, our plant is identical with 
«0. globulosa» included with some hesitations in «Flora of Turkey» (Hedge, Lamond, 
1972: 373). True O. globulosa, spreading considerably westernmore, has the fruit twice 
or more as large as compared with our collection. I. C. Hedge and J. M. Lamond also 
described the Turkish «0. globulosa» with rather small fruits (3—5 x 3—4 mm). 

Due to its isolated taxonomic position and very specific ecology we could suppose a 
relict status of the species. 

12. Oenanthe silaifolia Bieb. 

B1 Manisa, Spildag (Mt Sipylus); 38°34' N, 27°23' E; alt. 1100 m; 24 V 1995; 
N T95-84 (MW). 

The widespread species in Turkey, as well as in adjacent countries. In Western Anatolia 
it was pointed in A1 Canakkale and B1 Izmir, but never in Manisa vilayet. 

13. Bupleurum orientale Snogerup. 

C2 Mugla, near Koysegiz, lake shore, salt meadow W of Koysegiz; 36°57' N, 
28°41' E; alt. 120 m; 23 VIII 1996; N T96-291 (MW, LE). 

This is a rare species with scattered localities in Cyprus (locus classicus), Israel, Syria 
and S Turkey. In Turkey it was shown only for C3 Antalya, C5 Adana, and C6 Hatay 
(Snogerup, 1972). The new locality is an extension of the species area in northwestern 
direction. 

14. Bupleurum exaltatum Bieb. 

C5 I?el, Toros Daglari, near Arslankoy; 37°08' N, 34°16' E; alt. 2400 m; 
20 VIII 1996; N T96-211 (MW). 

A taxon with controversial taxonomy and nomenclature. In «Flora of Turkey» it is 
treated as B. falcatum L. subsp. cernuum (Tenore) Arcangeli, but in Russian tradition it 
is regarded as B. exaltatum Bieb., an independent species. The cycle of B. falcatum 
consists of very complicated aggregate of rather polymorphic taxa, but among them 
B. exaltatum is an extremely xerophytic race with comparatively clear diagnostic 
characters. Is can be easily recognized in nature; the Turkish plants from Toros Daglari 
conform in their characters to the Caucasian, Iranian, and Middle-Asian plants. Our 
collection in C5 Igel closes a gap in the species distribution in S Turkey (Davis, 1972; 
Donner, 1990). 

15. Ammi majus L. 

B1 Izmir: Bornova, Ege Universitesi campus; 38°27' N, 27° 15' E; alt. 50 m; 
22 V 1995; N T95-66 (MW). 

A. majus is a widespread weed in numerous Medeterranean countries, including 
Turkey. The omission of Izmir in the list of localities (Pejmen, 1972) seems to be an 
evident mistake, meanwhile that the plant was registered for Aydin (Huber-Morath, 1977). 

16. GongylOsciadium falcarioides (Bornm. et H. Wolff) Rech. f (Falcaria falcarioides 
(Bornm. et H. Wolff) H. Wolff). 

C2 Mujjla, near Koy^egiz, lake shore, salt meadow W of Koy<;egiz; 36°57' N, 
28°41' E; alt. 120 m; 23 VIII 1996; N T96-289 (MW, LE). 

This species of recently described monotypic genus (Rechinger, 1987) has a scattered 
distribution in Iran, Transcaucasia, and Turkey. In seems that its localities in Turkey have 
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not been elucidated completely. In our previous publication we (Pimenov et al., 1995) 
reported its new locality in Turkey, being the northeasternmost one; now, on the contrary, 
we found the species on its southwestern limit, which was extended almost up to the 
Aegean sea shore (previously the species westernmore locality was known in C2 Afyon 
only). 

17. Angelica purpurascens (Lallem.) Gilli ( Xanthogalum purpurascens Lallem.) 

CS I?el, Toros Daglari, near Arslankoy; 37°08' N, 34° 16' E; alt. 1900 m; 
20 VIII 1996; N T96-148 (MW). 

This species (under different names) was collected previously «in monte Tauro» by 
Th. Kotschy and W. Siehe, but not shown exactly for I<;el. We observed it as a rather 
rare species growing only in moist places along streams. The first impression was that 
the local plants differ from the Caucasian populations (the species was described from 
the Caucasus), in particular in absence of yellow secret in roots and the other parts of 
plant, in not decurrent leaf lobes and in the size of fruits, but following studies of 
herbarium collections in G and LE did not allow to trace geographical regularities in fruit 
and other distinctive characters. The question of specific separation of some taxa 
(Tommasinia kotschyi, Angelica dura) from the now adopted synonymy of A. purpuras¬ 
cens, and of the correct name for Toros populations remains to be open. 

18. Johrenia dichotoma DC. 

C5 I?el, Toros Daglari, near Gamliyayla; 37°09' N, 34°36' E; alt. 1600 m; 
18 VIII 1996; N T96-72 (MW, LE). 

This locality is situated in the central part of the species area in Turkey. However, it 
was never shown for I$el, being collected in B6 Adana, C4 Konya, C5 Hatay 
(Chamberlain. 1972; Huber-Morath, 1977), and C3 Burdur (Yayinta?, 1992). 

19. Ferula drudeana Korovin 

C5 I?el, Toros Daglari, near Arslankoy; 37°08' N, 34°16' E; alt. 1900 m; 
20 VIII 1996; N T96-236 (MW). 

This is evidently the second collection of this rare species, before known only on the 
basis of type gathering in C5 Adana. The type («Im Norden des Vilajet Adana. Uber 
Farasch auf dem Wega nach Yahaly. 1700 m. Uber dem Erosionstale des Zamantia Su. 
Juli 1909. W. Siehe, 403», LE!, iso — E!) materials are rather incomplete (the upper part 
of stem, and separately leaf without sheath) and could not fully represent this robust plant. 
Thus the species description (Korovin, 1947; Pe$men, 1972) is to be amplified on the 
basis of the type sheets, our new gatherings and observations in nature. 

Descriptio emendata et aucta. 

Plants perennial, monocarpic, stout, 1.5—2.0 m tall; roots vertical, thicked, turnip¬ 
shaped; stems solid, at the base to 4 cm in diam., covered by fasciculate remains of 
petioles, rounded, corymbosely branching from the middle; upper branches verticillate. 
Basal leaves covered by short thin hairs, with long (to 20 cm long) petioles, blades 
triangular, 5—6-pinnatifid, 35—40 cm long, 25—30 cm broad. The shears of cauline 
leaves not inflate, triangular, reflexed, puberulent. Umbels ca. 8 cm in diam., rays 11—15, 
subequal, to 5 cm long; umbellules 10—15-flowered, pedicels slender to 5 mm long. 
Calyx teeth obsolete. Fruits elliptic, 10—11 x 6.0—6.2 mm, strongly dorsally compressed, 
slightly convex; stylopodia low-conic; styles ca. 2 mm long, reflexed; marginal ribs 
narrow-winged, dorsal filiform; dorsal vittae 2—3 per vallecula, 8 on the commissure; 
exocarp consists of a layer of small cells, gently skirting near the proximal ends of 
marginal ribs; rib vascular bundles thin, in marginal ribs 2—3; inner lignified mesocarp 
very narrow (fig. 1, E, F). 

20. Opopanax hispidus (Friv.) Griseb. 

B1 Manisa, Spildag (Mt Sipylus); 38°34' N, 27°23' E, alt. 1400 m; 24 V 1995; 
N T95-56 (MW). 
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Cl Izmir, between Ephesus and Mariamane (Virgin Mary’s house); 37°55' N, 
27°20' E; alt. 650 m; 27 V 1995; N T95-78 (MW). 

It is rather strange that the species, being not rare in W Anatolia, had not been shown 
for the vilayets Manisa, and Izmir. The nearest localities cited in «Flora of Turkey* 
(Chamberlain, 1972) are in B1 Balikesir, Cl Mugla, and C2 Aydin. 

21. Crenosciadium siifolium Boiss. et Heldr. ex Boiss. 

C2 Mugla: Sandras Dag, above village of Agla; 37°02' N, 28° 47' E; alt. 1800 m; 
along streams; 24 VIII 1996; N T96-312 (MW, LE). 

D. Chamberlain (1972) in «Flora of Turkey» cited only two gatherings of this rare, 
endemic to Anatolia, species, forming a monotypic genus — the type one from C3 Isparta 
(Mt Anemas), and the second from B2 Kiitahya (Murat Dag). Due to the lack of mature 
fruits, he characterized the genus Crenosciadium as a monotypic genus of unknown 
affinities, placing it alongside with Opopanax. Our collection made at the second half of 
August also is without ripe fruits, but a description of not completely mature ones (see 
below) permits to suppose a new opinion concerning taxonomic position of the genus. 

The fruits of C. siifolium (fig. I, A, B) are dehiscent to two mericarps, with 2-cleft 
carpophore. Mericarps 6.5 x 1.7 mm, slightly dorsally compressed, narrowly oblanceolate 
in outline. Calyx teeth obsolete. Stylopodia conical, styles ca. 0.8 mm long, strongly 
reflexed. Ribs prominent, narrow-winged, marginal rather broader than dorsal. Exocarp 
composed by small cells with somewhat thicked walls; commissure narrow. The ribs with 
aerophores consisting of large round cells with thin lignified chinked-porous walls. Vittae 
3—4 per vallecula, commissural 7—8. Endocarp consisting of parenchymatous small cells 
with thicked inner and thin outer walls. Spermoderma unilayered, of very small cells. 
Endosperm in section slightly convex, its commissural face with large not deep groove. 

This structure of fruit is more similar to that of Sium, than of Opopanax, having 
dorsally compressed mericarps. The similarity with Sium is expressed in the general form 
of mericarp cross-section, almost equal and rather developed ribs with clearly differenti¬ 
ated aerophores, narrow commissure and some other characters. Within Sium the 
carpological structure is rather variable: the species of the type section possess well 
developped ribs with aerophores, as Crenosciadium, bur their vittae are solitary; on the 
contrary, in sect. Sisarum pericarp is thin, and vittae 2—4 per vallecula. 

22. Pastinaca umbrosa Stev. ex DC. (P. sativa L. subsp. urens (Req. ex Godron) 
Celak.). 

C5 I?el, Toros Daglari, near Camliyayla; 37°09' N, 34°36' E; alt. 1600 m; 
18 VIII 1996; N T96-83 (MW). 

C5 I?el, Toros Daglari, near Arslankby; 37°08' N, 34°16' E; alt. 1900 m; 
20 VIII 1996; N T96-150 (MW). 

It seems that this weed species now enlarges its area in Turkey, and above cited 
localities add I^el to the list of Mediterranean vilayets where it is registered. One of 
nearest localities has been registered in C4 Konya (Silmbill, Erik, 1987). Earlier we 
(Pimenov et al., 1995) recorded its new regions of distribution in the opposite part of the 
country. 

23. Leiotulus secacul (Banks et Soland.) Pimenov et Ostroumova ( Malabaila secacul 
Banks et Soland.) 

B1 Manisa, Spildag (Mt Sipylus); 38°34' N, 27°23' E; alt. 1400 m; 24 V 1995; 
N T95-38 (MW). 

Cl Izmir, between Ephesus and Mariamane (Virgin Mary’s house); 37°55' N. 
27°20' E; alt. 300 m; 27 V 1995; N T95-73 (MW). 

These gatherings add B1 and Cl, Manisa and Izmir to Turkish distribution of the 
species, compiled by D. Chamberlain (1972) with an addition by S. Erik (1983). Thus 
W Anatolia is to be included in its area. Our collections contain the plants with 
7—13-rayed umbels, and it seems that the species description in this character can be 
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elaborated. At least, some extra-Turkish gatherings have the umbels with less than 15—20 
rays. 

24. Heracleum platytaenium Boiss. 

C5 I?el, Toros Daglari, near CamliyaJ'la; 37°09' N, 34°36' E; alt. 1600 m; 
18 VIII 1996; N T96-141 (MW). 

H. platytaenium is the most widely distributed Turkish species of the genus, the only 
representative of Heracleum in many country’s regions far from the Caucasus. P. H. Davis 
(1972) did not show it for Mediterranean Turkey, what was cofirmed by Donner (1990). 
In Camliyayla it was found only near the settlement and can be regarded as a weed or 
alien plant. 

25. Orlaya daucoides (L.) Greuter 

B1 Manisa, Spildag (Mt Sipylus); 38°34' N, 27°23' E; alt. 1400 m; 24 V 1995; 
N T95-45 (MW). 

The nearest registered point is Kemalpaja in B1 Izmir (Cullen, 1972). 

26. Daucus involucratus Smith 

C5 Adana, Mediterranean coast, Ceyhan delta, Karata§; 36°34' N, 35°24' E; alt. 10 m; 
17 VIII 1996; N T96-60 (MW). 

This E Mediterranean species was known in Turkey only in Bl, Cl, and C2 squares 
(vilayets Izmir and Mugla) (Cullen, 1972). Our collection made on the typical for species 
sea-shore slopes enlarges the area to the east. Probably, this is the easternmost locality 
of the species. 
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PE310ME 

yTOHHeHO pacnpocrpaHeHHe 26 bhuob Umbelliferae, BCTpenaioutHxca b SreflCKOfl h CpejiH3eM- 
HOMopcKoft nacrax TypttHH. OrmcaHbi flBa hobmx Bitna — Oenanthe cyclocarpa Pimenov et Kljuykov 
h Bunium pinnatifolium Kljuykov. BnepBbie ana Typunu yxa3aH Hydrocotyle vulgaris. OcranbHbie 
BHUbi He 6 biJin yxa3aHbi paHee ana cooTBeTCTBytoixtHx BHJiafieTOB hjih KBaapaTOB reorpatJtHHecxoH 
ceTKH. yTOHHeHbi onHcaHHa HexoTopbix bhuob, paHee onHcaHHbix no HenocrraTOHHOMy MaTepnany. 
JXna pofla Crenosciadium BbiacHeHO nojioaceHHe b cncreMe Apioideae. 
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HHCJIA XPOMOCOM 


yflK 576.312.35 : 582.475 : 582.47 : 582.49 


© E. H. MypaTOBa 

XPOMOCOMHLIE HHCJIA TOJIOCEMEHHMX PACTEHHH. 
3. PINACEAE C PSEUDOLARIX — TSUGA) — GNETACEAE 

E. N. MURATOVA. CHROMOSOME NUMBERS OF GYMNOSPERMES. 

3. PINACEAE (PSEUDOLARIX — TSVCA ) — GNETACEAE 


ripeacTaRneHbi aaHHtie o vHcnax xpomocom HexoTopbix poaoB ceMeiicTBa Pinaceae (Pseudolarix, Pseudo¬ 
tsuga, Tsuga), ceMeiiCTB Sciadopityaceae, Taxodiaceae. Cupressaceae, Podocarpaceae, Cephalotaxaceae, 
Toxaceae. Ephedraceae h Gnetaceae, noaBHBuiHeca nocae ny6anKauHH cnpaBOHHHKa «XpoMC>coMHbie nicjia 
roaoceMeHHbix pacT6HHH» (MypaTOBa, KpyioiHc, 1988). 

B 3tom nocjieflHeM cooGmeHHH npeacTaBJieHbi aaHHbie o HHCJiax xpomocom HexoTopbix 
poflOB ceM. Pinaceae ( Pseudolarix, Pseudotsuga, Tsuga), ceMeiiCTB Sciadopityaceae, 
Taxodiaceae, Cupressaceae, Podocarpaceae, Cephalotaxaceae, Taxaceae, Ephedraceae 
h Gnetaceae. Poaw b ceMeiicTBax h bhjjh b npeaenax poaoB npHBOflflTCJi no ancJjaBHTy. 
Chhohhmm BimoBbix Ha3BaHHM He yKa3biBaiOTCji, 3a HCKJiiOHeHHeM Tex cjiynaeB, Koraa 
OflHH H Te Xe BHflbl BCTpenaiOTCfl B HeCKOJlbKHX MecTaX non pa3HbIMH Ha3BaHHJIMH. 

flnfl Kaxxioro BKua npHBeaeHbi Bee ycTaHOBJieHHbie coMaTHnecKHe HHCjia xpomocom 
(2n) He3HBHCHMO OT TOFO, OnpefleJIBJlHCb JIH OHH B COMaTHHeCKHX KJieTKaX hjih reHepa- 
THBHbix. MHcjDopMauHR o MecTax c6opa He aaeTCJi, Tax xax b Te3Hcax h MHornx 
3apy6exHbix ny6jiHFcauHJix OHa orcyrcTByeT. XpoMOCOMHbie *mciia pacnonaraiOTCa ot 
6ojibmero k MeHbmeMy, aBTOpbi uHTHpyiOTca b xpOHOJiorHnecKOM nopjwxe. B 6ojimijhh- 
CTBe cjiynaeB ohh yxa3aHbi no opHrHHanaM. IjHTHpOBaHHe aBTopa b cnHcxe xpoMocoMHbix 
HHceji co ccbuiKoii Ha apyroii hctohhhk 03HanaeT, hto ero aaHHbie He Gmjih ony6jiHKOBaHbi 
b cneuHajibHOii paGoTe h BnepBbie cooGmaiOTca apyrrm aBTOpoM. 

IlopaaOK Coniferales 
Pinaceae Lindl. — cocHOBbie 
Pseudolarix Gord. — nxe/iHCTBeHHHua 

P- amabilis (Nels.) Rehd. (P. kaempferi (Lindl.) Gord.), 2n = 44. Huang et al., 1989; 
Li, 1994. 

P. kaempferi (Lindl.) Gord. (P. amabilis (Nels.) Rehd.), 2n = 44. Hizume, 1988. 

Pseudotsuga Carr. — jixeTcyra 

P. forrestii Graib. (P. wilsoniana Hayata), 2n = 24. Sziklai et al., 1987. 

P. gaussenii Flous, 2n = 24. Sziklai et al., 1987. 

P. japonica (Shiras.) Beiss., 2n = 24. Sziklai et al., 1987; Hizume, 1988; Hizume, 
Kondo, 1992. 

P. macrocarpa (Vasey) Mayr, 2n = 24. Sziklai et al., 1987. 

P. menziesii (Mirb.) Franco, 2n = 26. Sziklai et al., 1987; My pas h ap., 1988; Hizume, 
1988; Hizume, Akiyama, 1992; Hizume, Kondo, 1992. 
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P. menziesii var. glauca (P. glauca Mayr), 2n = 26. Sziklai et al., 1987; Hizume, 
Kondo, 1992. 

P. sinensis Dode, 2n = 24. Sziklai et al., 1987; Hizume, Kondo, 1992. 

P. wilsoniana Hayata (P. forrestii Graib.), 2n = 24. Sziklai et al., 1987; Hizume, 
Kondo, 1992. 


Tsuga (L.) Carr. — Tcyra 

T. canadensis (L.) Carr., 2n = 24. Hizume, 1988. 

T. caroliniana Engelm., 2n = 24. Hizume, 1988. 

T. chinensis (Franch.) Pritz, 2n = 24. Hizume, 1988. 

T. diversifolia (Maxim.) Mast., 2n = 24. Hizume, 1988. 

T. heterophylla (Raf.) Sarg., 2n = 24. Taylor, Mulligan, 1968; Hizume, 1988. 

T. sieboldii Carr., 2n = 24. Hizume, 1988; Kim, 1996. 

Sciadopityaceae (Pilg.) J. Doyle — cuuanonHTueBbie 

Sciadopitys Siebold et Zucc. — cuHaaommic 

S. verticillata (Thunb.) Siebold et Zucc., 2n = 20. Li, 1988b, 1989; Hizume, 1989; 
Kim, 1996. 


Taxodiaceae Warm. — TaKConueBbie 

Athrotaxis D. Don — aTporaiccHC 

A. cupressoides D. Don, 2n = 22. Li, 1992, Toda, 1992, 1996. 

A. laxifolia Hook., 2n = 22. Toda, 1992, 1996. 

A. selaginoides D. Don, 2n = 22. Li, 1992; Toda, 1992, 1996. 

Cryptomeria D. Don — KpunTOMepHa 

C. fortunei Hooibrenk ex Otto et Dietr., 2n = 22. Toda, Fujimoto, 1983, 1985; Li, 
1987c, 1989, 1990; Hizume et al., 1988a; Hizume, 1989; Toda, 1989, 1992, 1996; Kim, 
1996. 

C. japonica (L. f.) D. Don, 2n = 22. Durisutanto, 1985; Li, 1987c, 1989, 1990; Kondo, 
1988; Mehra, 1988; Hizume, 1989; Hizume et al., 1989; Toda, 1989, 1992, 1994, 1996; 
Nakamura et al., 1990, 1991. 2n = 23.* 1 Kondo, 1988; Nakamura et al., 1991. 2n = 33, 
34.* Nakamura et al., 1990; Toda, 1994. 2n = 44. Toda, 1994. 

Cunninghamia R. Br. — KyHHHHraMHa 
C. konishii Hayata, 2n = 22. Li, 1987c, 1989, 1990. 

C. lanceolata (Lamb.) Hook. fil. (C. sinensis R. Br.), 2n = 22. Ferakova, Murin [Love, 
1978a]; Han et al., 1978; Chen, Ye, 1985; Zhang, 1985; Tong, Hao, 1985, 1986; Fang, 
Hsu, 1986; Huang, Hsu, 1986; Xia, Liao, 1986; Li, 1987b, c, 1989, 1990; Hizume et al., 
1988a; Hizume, 1989; Cheng, Fang, 1990; Li et al., 1990; Toda, 1992, 1996, Kim, 1996. 
2n = 22 + 2B. Han et al., 1978; Chen, Ye, 1985; Fang, Hsu, 1986. 

C. unicanaliculata D. Y. Wang et H. L. Liu, 2n = 22. Li, 1987c, 1989, 1990. 

Glyptostrobus Endl. — mnnTocrpo6yc 

G. pensilis (Staunton) C. Koch, 2n = 22. Li, 1984, 1987a, c, 1989, 1990; Fang, 1986; 
Hizume et al., 1988a; Hizume, 1989; Toda, 1992, 1996. 


1 3necb h nariee: * naHHoe ihc/io otmcmcho y ejHHHMHbix cenmieB. 



Metasequoia Miki ex Hu et Cheng — MeTaceKBona 

M. glyptostroboides Hu et Cheng, 2n = 22. Popova, Ceschmedjiev [Love, 1978b]; 
Fang, 1986; Li, 1986a, d, 1987c, d, 1989, 1990; Hizume et al., 1988a; Hizume, 1989; 
Toda, 1992, 1996; Kim, 1996. 2n = 22+lB. Fang, 1986. 

Sequoia Endl. — ceKBoiia 

S. sempervirens (Lamd.) Endl., 2n = 66. D’Amato, 1977, 1978; Li, 1986d, 1987a, 
1989, 1990; Hizume et al., 1988a; Hizume, 1989; Toda, 1992, 1994, 1996. 

Sequoiadendron Buchh. — ceKBOHaneHapoH 

S. giganteum (Lindl.) Buchh., 2n = 22. Inaba et al., 1987; Toda, Nagano, 1985; Li, 
1987d, 1989, 1990; Hizume et al., 1988a; Hizume. 1989; Toda, 1992, 1996. 

Taiwania Hayata — TafiBaHHH 

T. cryptomerioides Hayata, 2n = 22. Kuo et al., 1972; Li, 1987c, 1989, 1990; Hizume, 
1989; Toda, 1992, 1996. 

T. flousiana Gauss., 2n = 22. Fang, 1986; Li, 1986b, c, 1987c, 1989, 1990; Hizume 
et al., 1988a; Hizume, 1989. 2n = 22+ IB. Fang, 1986. 

Taxodium L. C. M. Rich. — TaKconnii 

T. ascendens Brongn., 2n = 22. Huang, Hsu, 1984; Li, 1988a, c, 1989, 1990; Hizume, 
1989; Toda, 1992, 1996. 2n = 22 + 2B. Huang, Hsu, 1984; Li, 1988c, 1989, 1990. 

T. distichum (L.) L. C. M. Rich., 2n = 22. Li, 1988a, 1989, 1990; Nagano et al., 1987; 
Hizume et al., 1988a; Mehra, 1988; Hizume, 1989; Toda, 1992, 1996; Kim, 1996. 

T. mucronatum Ten., 2n = 22. Li, 1988a, 1989, 1990; Toda, 1992, 1996. 

Cupressaceae Bartl. — icnnapncoBbie 
Actinostrobus Miq.— aKTHHoerpoOye 
A. pyramidalis Miq , 2n = 22. Nagano et al., 1990. 

Callitris Vent. — KajuiHTpnc 

C. columellaris F. Muell., 2n = 22. Mehra, 1988. 

C. endlicheri (Pari.) F. M. Bailey, 2n = 22. Li et al., 1994. 

C. oblonga L. C. M. Rich., 2n = 22. Nagano et al., 1990. 

C. preissii (Miq.) R. Br., 2n = 22. Li et al., 1994. 

C. verrucosa R. Br., 2n = 22. Li et al., 1994. 

Chamaecyparis Spach — KHnapHCOBHK 

C. lawsoniana (A. Murr.) Pari., 2n = 22. Ohguno, Okamuda, 1987; Nagano et al., 
1987. 

C. lawsoniana (A. Murr.) Pari. X C. obtusa (Siebold et Zucc.) Endl., 2n = 22. Ohgu¬ 
no, Okamuda, 1987. 

C. nootkatensis (D. Don) Sudw., 2n = 22. Nagano, Toda, 1989. 

C. obtusa (Siebold et Zucc.) Endl., 2n = 22. Nagano, Toda, 1986b; Ohguno, Okamuda, 
1987; Kim, 1996. 

C. obtusa (Siebold et Zucc.) Endl. X C. pisifera Siebold et Zucc., 2n = 22. Ohguno, 
Okamuda, 1987; Nagano, Toda, 1987. 

C. pisifera Siebold et Zucc., 2n = 22. Nagano, Toda, 1986b; Ohguno, Okamuda, 1987; 
Kim, 1996. 
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x Cupressocyparis Dali. 

C. leylandii (Dali, et A. B. Jacks.) Dali. ( Cupressus macrocarpa Hartw. X Chamae- 
cyparis nootkatensis (D. Don) Sudw.), 2n = 22. Nagano, Toda, 1989. 

Cupressus L. — KHnapnc 

C. funebris Endl., 2n = 22. Qi, 1985; Mehra, 1988. 

C. gigantea Cheng et L. K. Fu, 2n = 22. Liang, 1990. 

C. goveniana Gorg. ex Lindl., 2n = 22. Mehra, 1988. 

C. lusitanica Mill., 2n = 22. Mehra, 1988. 

C. macrocarpa Hartw., 2n = 44. Mehra, 1988. 2n = 22. Nagano, Toda, 1989. 

C. sempervirens L., 2n = 22. Capineri et al., 1978; Mehra, 1988. 

C. torulosa D. Don (C. duclouxiana Hickel), 2n = 22. Mehra, 1988. 

Juniperus L. — MOxofceBejibHHK 

J. ashei Buchh., 2n = 22. Irving, 1980. 

J. chinensis L. ( Sabina chinensis Ant.), 2n = 44. Nagano et al., 1991a; Kim, 1988, 
1996. 

J. chinensis var. globosa Hornibr., 2n =44. Kim, 1988, 1996. 

J. chinensis var. horizontalis Nakai, 2n =44. Kim, 1988, 1996. 

J. chinensis var. jacobiana, 2n = 44. Nagano et al., 1991a. 

J. chinensis var. kaizuka Hort., 2n = 44. Nagano et al., 1991a; Kim, 1988, 1996. 

J. chinensis var. procumbens (Siebold) Endl. (J. procumbens Siebold), 2n = 44. 
Nagano et al., 1991a; Kim, 1988, 1996. 

J. chinensis var. sargentii Henry, 2n = 22. Nagano et al., 1991a; Kim, 1988, 1996. 
2n = 44. Kim, 1988, 1996. 

J. communis L., 2n = 22. Taylor, Mulligan, 1968; Ko3y6oB, 1974; Uhrikovi, Scwar- 
zowa [Love, 1978b]; Mehra, 1988; flMHTpneBa, Ilap^jeHOB, 1991. 

J. communis subsp. alpina (Suter) Celak (7. sibirica Burgsd.), 2n = 22. Contandrio- 
poulus, Gamissans [Mijovsky et al., 1987]. 

J. fargesii Rehder, 2n = 22. Mehra, 1988. 

J. horizontalis Moench, 2n = 22. Nagano, Toda, 1987; Nagano et al., 1991a. 

J. lutchuensis Nakai, 2n = 22. Nagano et al., 1991a. 

J. macrocarpa Boiss., 2n = 22. Mehra, 1988. 

J. oxycedrus L., 2n = 22. Natarajan, 1977. 

J. phoenicea L., 2n = 44. Santa-Barbara et al., 1994. 

J. pseudosabina Fisch. et C. A. Mey., 2n = 22. Mehra, 1988. 

J. rigida Siebold et Zucc., 2n = 22. Nagano et al., 1991a; Kim, 1988, 1996. 

J. rigida var. koreana Siebold et Zucc. ( J. coreana Nakai), 2n = 22. Kim, 1988, 1996. 
J. sibirica Burgsd., 2n = 22. XyKOBa, rieTpoBCKHii, 1975. 

J. virginiana L., 2n = 22. Nagano et al., 1991a; Kim, 1988, 1996. 2n = 33. Kim, 1988, 
1996. 

J. wallichiana Hook. fil. ex Brandis, 2n =44. Mehra, 1988. 

Microbiota Kom. — MHKpo6noTa 
M. decussata Kom., 2n = 22. Nagano et al., 1991b. 

Platycladus L. C. M. Rich. — njiaTwcnajiyc 
P. orientalis (L.) Franco, 2n = 22. Ge, Li, 1989. 

Tetraclinis Mast. — TeTpamiHHHC 

T. articullata (Vahl.) Mast., 2n = 22. Cueto Romero, Blanca Lopes, 1987. 



Thuja L. — Tya 

T. occidentalis L., 2n = 22. Mehra, 1988; Kim, 1996. 

T. orientalis L. ( Platycladus orientalis (L.) Franco), 2n = 22. Kim, 1996. 

T. plicata D. Don, 2n = 22. Taylor, Mulligan, 1968. 

Thujopsis Siebold et Zucc. — TyeBHic 

T. dolabrata Siebold et Zucc., 2n = 22. Nagano, Toda, 1986a; Nagano et al., 1987; 
Kim, 1996. 


Widdringtonia Endl. — BHUupHHrroHHS 
W. whytei Rendle, 2n = 22. Mehra, 1988. 

Podocarpaceae Endl. — nonoxapnoBbie 
Dacrydium Soland. ex Lamb. — flaxpaanyM 
D. laxifolium Hook. fil. X D. intermedium T. Kirk., 2n = 30. Quinn, 1965. 

Podocarpus L’Herit. ex Pers. — noaoxapn 

P. fleuryi Hickel, 2n = 26. Huang et al., 1986, 1989; Chen, Huang, 1989. 

P. macrophyllus (Thunb.) D. Don, 2n = 37. Hizume et al., 1988b; Kim, 1996. 2n = 38. 
Hizume et al., 1988b; Mehra, 1988; Kim, 1996. 

P. nagi (Thunb.) Zoll. et Moritzi ex Makino, 2n = 26. Huang et al., 1986, 1989; Chen, 
Huang, 1989. 2n = 29. Zou, 1982. 

P. neriifolius D. Don, 2n = 34. Mehra, 1988. 

Cephalotaxaceae F. Neger — ronoBHa-roTHCcoBbie 

Cephalotaxus Siebold et Zucc. — rojioBHaTbiH thcc 

C. drupacea Siebold et Zucc., 2n = 24. Favre-Duchartre, 1957. 

C. fortunei Hook., 2n = 24. Mehra, 1988. 

C. griffithii Hook., 2n = 24. Mehra, 1988. 

C. harringtonia var. drupacea Koidz. (C. drupacea Siebold et Zucc.), 2n = 24. Mehra, 
1988. 

C. koreana Nakai, 2n = 24. Kim, 1996. 

C. mannii Hook., 2n = 24. Mehra, 1988. 

C. sinensis (Rehd. et Wils.) Li, 2n = 24. Chen, 1995. 

Taxaceae S. F. Gray — THCCOBbie 

Amentotaxus Pilg. — aMeHTOTaxcyc 

A. argotaenia (Hance) Pilg., 2n = 40. Guan et al., 1993. 

Taxus L. — thcc 

T. baccata L., 2n = 24. Murin [Majovsky et al., 1987]. 

T. caespitosa Nakai, 2n = 24. Kim, 1996. 

T. chinensis var. mairei (Lemme et Levi.) Cheng ex L. K. Fu, 2n = 16. Huang et al., 
1986, 1989. 

T. cuspidata Siebold et Zucc. ex Endl., 2n = 24. Kim, 1996. 

T. wallichiana Zucc., 2n = 24. Mehra, 1988. 
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Torreya Arn. — TOppeiia 


T. grandis Fort., 2n = 33. Chen, 1990. 

T. nucifera (L.) Siebold et Zucc., 2n = 22. Kim, 1996. 

IlopaflOK Gnetales 

Ephedraceae Dumort. — atjjenpoBbie 
Ephedra L. — stjDeapa 

E. americana Humb. et Bonpl. ex Willd., 2n = 14. Nakata, Oginuma, 1989. 

E. campylopoda C. A. Mey. (E. fragilis var. campylopoda Stapf), 2n = 14. Bianco et 
al., 1987, 1988. 

E. distachya L., 2n = 28. Bianco et al., 1987; Murin [Majovsky et al., 1987]. 2n = 36. 
Tamavshi, Lungeanu, 1970. 

E. foliata Boiss. ex C. A. Mey., 2n = 14. Singh et al., 1981; Bhatnagar, Singh, 1984. 
E. fragilis var. fragilis Desf., 2n = 28. Colombo, Marceno, 1989. 

E. intermedia var. tibetica Stapf, 2n = 14. Chouhdry, Tanaka, 1981. 

E. ochreata Miers., 2n = 14. Hunziker, 1995. 

E. rupestris Benth., 2n = 14. Hunziker, 1995. 

E. viridis Coville, 2n = 28. Hunziker, 1995. 

Gnetaceae Blume — meTOBbie 
Gnetum L. — nteTyM 

G. montanum Margkr., 2n = 44. Hizume et al., 1993. 

Pa6oTa noaaepxcaHa MexyjyHaponHbiM HaynHbiM (jjoHnoM (tjjoHfl Copoca) no npoipaM- 
Me «BHOpa3HOo6pa3He». 
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Presented are data on chromosome numbers of gymnosperms collected from world botanical 
and cytogenetical literature after publishing of E. N. Muratova and M. V. Kruklis handbook 
«Chromosome numbers of gymnosperms» (1988). This paper deals with materials on families 
Pinaceae (genera Pseudolarix, Pseudotsuga, Tsuga ), Sciadopityaceae, Taxodiaceae, Cupressaceae, 
Podocarpaceae, Cephalotaxaceae, Taxaceae, Ephedraceae and Cnetaceae. 
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K cm. E. M. EapMUHeeou. c. 61 


Ta6/imia I. nonepewHbiH cpe3 MnicopH3Horo xopHfl Dryas punctata (MyxoTKa). 

BwnHa ipH6Haa MaHTiis Ha noBcpxHOCTH h ceTb TapTHra, a Taxxe <t>-yTanweHHH b kopoboh napeHXHMe h cyf 
3HjiojiepMa. a — aMnnoruracT, e — Baxyonb, ze — rn$bi BHyipcHHen sohli MaHTHH, zz — rHcJjbi ceni Tap 
HapyxHOH 3 ohu MaHTHH, k — KopoBa* napeHXHMa, kc — KcwneMa, oe — ocMHcx})mibHbie BicnioHeHHii, p — \ 
O-yT0JimeHH«, s — aimojiepMa. Macurra6Hafl /iHHeHica — 5 mkm» 



Kc. 61 



Ta6juiua II. rionepewHbiH cpe3 MHKopn3Horo KOpHA Dryas octopetala (Xh6hhi>i). 

1 — tJjparMem rpnGnon MaHTiiH h ceTH TapTHra oicono pmonepMbi: 2 — ocTarKH floimnopiJ b rwtjje rpH6a H3 ceTH TapTHra, 
3 — icneTKH kopoboh napeHXHMbi h cen» TapTHra Meauxy hhmh. ^#c — niHKoreH, dn — nonmiopa, ko — uieTOKHaa oGonowica, 
ji — jimihji, m — MHTOxonapHJi, ap — 3Hjionjia3MaTH kcckhh peTHKy/iyM, x — aupo OcTajibHbie o6o3HaKeHH5i Te *e 0 kto h b 
Ta6n I. MacuiTaGHaa /iHHemca 1. 3 — 2 mkm, 2 — 1 mkm„ 








K c. 61 



TaGjimia IV OpameHTbi MHKopn3bi c acKOMHUCTHbiMH rpn6awn. 

/ — rwcjjbi rpn6H0H m2hthii Dryas octopetala (AnbnuK 2 — mt^a rpn6a c npocroH nopoii i< npoCKOfi b Heft m cent TapTiira 
H3 Toro Jtce KOpHfl, kto h 1 ; 3 — nicjjbi rpn6HO« m3hth ii okoho pH30jiepMbi hi KopHs Dryas octopetala (XhChhu); 4 — nu^bi 
cent TapTHra okoho KopOBoii napeHxiiMbi b KopHe />r>’as/7wnc/d/c(HyKOTKa); 5 — ntc^bi cctii TapTHra okoho kopobom napeHxiiMbi 
b KopHe Dryas octopetala (XhOiihm). n — npocraji nopa OcTanbHbie o6oiHaKeHit« Te jkc, kto it b Ta6n. 1 it II. MacujTaOHaa 
HHHeftKa: 1 , 3 — I mkm; 2 — 0.5 mkm; 4 — 2 mkm; 5 — 5 mkm. 



K cm. B, E. BeHbKoeou. c. 70 




1 — Sorbaria snrbifolia: c/iou npiipocTa Bbipa*CHU otwtjiubo 6naronap» na4Hinio 1—4 p*aoB paaiiaribHO cnmocwyTUx 
ToncT™LxC K ....c™x TpaxeHfl n03flHeii acu h paaHOfi ^crore cocyao. b ^ (nc) u pwe* (pc) JOHax.none- 
PChhuh cpea, x40 2 - Sorbaria pallasii: neptpopaumi rpocrwe (nn), Jiyin roworei.Hue (aa); paniianbHuii cpea, 400^ J 
^Spiraea dahurica : ape»eci.Ha muncygm nonepcHur, cpea, *250. 4 - Spiraea hemlifoha: rpocae™ cocyno. pa.- 
HOnepHO pacnpeneaeHbi no roniiHHOny xo.-lbuy; nonepeiHbiii cpea, 100. 5 - Spiraea media, ayiii DByx paSMepoB- 
Tu” LxJe u”) H Bb.cox.ie 4-12-p«W (a 2 ); TaHre„u„anbHb,f, cpea. *100. <5 - Spiraea sabcifolw : ceTxaraa rep^opa- 

uiiB (cn), paaHaabHb.fi cpe3, *400. 


K c. 7/ 



Ta6jiiiua II. JlpeBecHHa npeacTaBHTe/ieH Maloideae c ceBepa Ch6hph. 

I, 2 — Cotoneaster melarwcarpus: I — npoceeTbi cocynoB paBHOMepHo pacnpeneJieHbi no romiHHOMy Konbiiy; iix paanepbi 
nnaBHO yMeHbinaiOTcn ot paHHew (pc) k noaaHeit (rtc ) 30He; nonepeniibiii cpe3, x 100. 2 — npociaa nep<|)opamis (nn). cniipa^bHas 
uiTpHxoBaTOCTb ctchok cocynoB (cw) h Tpaxeiw ( cutmY ,; pamtajibHbiii cpe3, *250. 3 — Mai us pal las tana: cna6o BbipaxeHHan 
cnHpajibHaa WTpHXOBaTOCTb Ha cTCHKax cocyaOB, npocTaa nept^opamm (nn): paaHa/ibHbiii cpe3, *400. 4, 5 — Sorbocotoneaster 
pozdnjakovii : 4 — pa3uepu cocynoB npH nepexoae ot paHHefi 30Hbi b no3flHfOio c/ia6o yMeHbiuaiOTcir. ConbuiHHCTBo cocynoB 
OAHHOMHbie: nonepeKHbiH cpe3, x40: 5 — Jiysii ( ji ) 1—2(3)-paaHbie; TaHreHmianbHbrii cpe3, *100. 6 Sorbus sibirica: tomo- 
reHHbie Jiynii (eji), ccTMaTaa (cn) it npocTaa (mi) nep$opamin; pamtajibHbiH cp^3, *250. 



